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FOREWORD ; This  report  presents  the  results  of  the  bioasay  of 

sulf isoxazole  conducted  for  the  Carcinogenesis  Testing  Program, 
Division  of  Cancer  Cause  and  Prevention,  National  Cancer 

Institute  (NCI),  National  Institutes  of  Health,  Bethesda, 
Maryland.  This  is  one  of  a series  of  experiments  designed  to 
determine  whether  selected  chemicals  have  the  capacity  to  produce 
cancer  in  animals.  Negative  results,  in  which  the  test  animals 
do  not  have  a greater  incidence  of  cancer  than  control  animals, 
do  not  • necessarily  mean  that  the  test  chemical  is  not  a 
carcinogen,  inasmuch  as  the  experiments  are  conducted  under  a 
limited  set  of  circumstances.  Positive  results  demonstrate  that 
the  test  chemical  is  carcinogenic  for  animals  under  the 
conditions  of  the  test  and  indicate  that  exposure  to  the  chemical 
is  a potential  risk  to  man.  The  actual  determination  of  the  risk 
to  man  from  chemicals  found  to  be  carcinogenic  in  animals 
requires  a wider  analysis. 


CONTRIBUTORS : This  bioassay  of  sulfisoxazole  was  conducted  by 
Hazleton  Laboratories  America,  Inc.,  Vienna,  Virginia,  initially 
under  direct  contract  to  NCI  and  currently  under  a subcontract  to 
Tracor  Jitco,  Inc.,  Rockville,  Maryland,  prime  contractor  for  the 
NCI  Carcinogenesis  Testing  Program. 

The  NCI  project  officers  who  were  responsible  for  selecting  the 
protocols  used  in  this  bioassay  were  Drs.  N.  P.  Page  (1,2)  and  C. 
Cueto  (1).  The  principal  investigators  were  Drs.  M.  B.  Powers 
(3)  and  R.  W.  Voelker  (3).  Ms.  K.  J.  Petrovics  (3)  was 
responsible  for  data  management,  and  Mr.  G.  Najarian  (3)  for 
animal  care.  Histopathologic  examinations  were  performed  by  Drs. 
B.  W.  Ulland  (3)  and  D.  A.  Banas  (3)  and  reviewed  by  Dr.  Voelker, 
and  the  diagnoses  included  in  this  report  represent  their 
interpretation. 

Animal  pathology  tables  and  survival  tables  were  compiled  at  EG&G 
Mason  Research  Institute  (4).  Statistical  analyses  were 
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performed  by  Dr.  J.  R.  Joiner  (5)  and  Ms.  P.  L.  Yong  (5),  using 
methods  selected  for  the  bioassay  program  by  Dr.  J.  J.  Gart  (6). 

Chemicals  used  in  this  bioassay  were  analyzed  at  Midwest  Research 
Institute  under  the  direction  of  Dr.  E.  Murrill  (7),  and  feed 
mixtures  containing  the  test  chemical  were  analyzed  at  Hazleton 
Laboratories  by  Dr.  C.  L.  Guyton  (3)  and  Mr.  E.  Missaghi  (3). 
The  results  of  these  analyses  were  reviewed  by  Dr.  C.  W.  Jameson 
(5). 

This  report  was  prepared  at  Tracor  Jitco  (5)  in  collaboration 
with  Hazleton  Laboratories  and  NCI.  Those  responsible  for  the 
report  at  Tracor  Jitco  were  Dr.  L.  A.  Campbell,  Director  of  the 
Bioassay  Program;  Dr.  S.  S.  Olin,  Deputy  Director  for  Science; 
Dr.  J.  F.  Robens,  toxicologist;  Dr.  R.  L.  Schueler,  pathologist; 
Dr.  G.  L.  Miller,  Mr.  W.  D.  Reichardt,  and  Ms.  L.  A.  Waitz, 
bioscience  writers;  and  Dr.  E.  W.  Gunberg,  technical  editor, 
assisted  by  Ms.  Y.  E.  Presley  and  Ms.  P.  J.  Graboske. 

The  following  scientists  at  NCI  (1)  were  responsible  for 
evaluating  the  bioassay  experiment,  interpreting  the  results,  and 
reporting  the  findings:  Dr.  Kenneth  C.  Chu,  Dr.  Cipriano  Cueto, 

Jr.,  Dr.  J.  Fielding  Douglas,  Dr.  Richard  A.  Griesemer,  Dr. 
Thomas  E.  Hanm,  Dr.  William  V.  Hartwell,  Dr.  Morton  H.  Levitt, 
Dr.  Harry  A.  Milman,  Dr.  Thomas  W.  Orme,  Dr.  Sherman  F.  Stinson, 
Dr.  Jerrold  M.  Ward,  and  Dr.  Carrie  E.  Whitmire. 
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SUMMARY 


A bioassay  of  sulf isoxazole  for  possible  carcinogenicity  was 
conducted  by  administering  the  chemical  by  gavage  to  Fischer  344 
rats  and  B6C3F1  mice. 

Groups  of  50  rats  of  each  sex  and  50  mice  of  each  sex  were 
administered  sulf isoxazole  suspended  in  aqueous  0.5% 

carboxymethy  1 cellulose  7 days  per  week  at  one  of  two  doses, 

either  100  or  400  mg/kg  body  weight  for  the  rats  and  either  500 

or  2,000  mg/kg  for  the  mice.  Vehicle  controls  consisted  of 
groups  of  50  rats  of  each  sex  and  50  mice  of  each  sex  that  were 
administered  only  the  aqueous  0.5%  carboxymethy 1 cellulose. 

Untreated  controls  consisted  of  groups  of  50  rats  of  each  sex  and 
50  mice  of  each  sex.  The  dosed  groups  of  the  rats  and  mice  were 
administered  the  chemical  by  gavage  for  103  weeks,  then  observed 
for  1 to  3 additional  weeks;  the  vehicle-control  groups  were 

similarly  administered  0.5%  carboxymethyl  cellulose  alone.  All 
surviving  rats  and  mice  were  killed  at  weeks  104  to  106. 

Mean  body  weights  of  high-dose  male  rats  and  female  mice  were 
slightly  lower  than  those  of  corresponding  vehicle  controls 
during  the  last  40  to  50  weeks  of  the  bioassay;  mean  body  weights 
of  dosed  female  rats  and  male  mice  were  unaffected.  Survival 
rates  were  unaffected  by  the  test  chemical,  and  adequate  numbers 
of  animals  were  at  risk  for  the  development  of  late-appearing 
tumors . 

No  tumors  occurred  in  the  dosed  groups  of  rats  or  mice  of  either 
sex  at  incidences  that  were  significantly  higher  than  those  of 
the  vehicle-control  groups. 

It  is  concluded  that  under  the  conditions  of  this  bioassay, 
sulf isoxazole  was  not  carcinogenic  for  either  Fischer  344  rats  or 
B6C3F1  mice. 
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I.  INTRODUCTION 


Sulfisoxazole 

Sulf isoxazole  (CAS  127-69-5;  NCI  C50Q22)  is  an  antimicrobial  drug 
that  is  a derivative  of  sulfanilamide;  the  chemical  name  is  N^- 
(3,4-dimethyl-5-isoxazolyl)sulfanilamide  (Koralkovas  and  Burck- 
halter,  1976).  The  sulfanilamide  part  of  the  molecule  is  a 
structural  analog  and  an  effective  antimetabolite  of  p-aminoben- 
zoic-acid  (PABA),  one  of  the  components  of  folic  acid.  The  in- 
corporation of  sulf anilamides  into  folic  acid  precursors  inhibits 
the  synthesis  of  folic  acid  in  susceptible  microorganisms  and 
hence,  by  indirectly  inhibiting  the  formylation  of  5 ' -phosphori- 
bosyl-4-carboxamide-5-amino imidazole , prevents  the  biosynthesis 
of  purine  (Lehninger,  1975).  Susceptible  microorganisms  are  those 
that  must  synthesize  their  own  folic  acid;  thus,  bacteria  that  do 
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not  require  folic  acid  or  that  can  utilize  preformed  folic  acid 
are  not  affected  (Weinstein,  1975).  While  some  toxic  effects  may 
be  produced  by  sulf anilamides  in  mammals,  these  are  not  due  to 
folic  acid  deficiency,  since  mammalian  cells  do  not  synthesize 
folic  acid  and  depend  on  the  diet  as  a source  of  this  material. 

Sulf isoxazole  was  patented  in  1947  (Stecher,  1968)  and  was  first 
used  clinically  in  1949  (Hayton  et  al.,  1976).  It  is  a 
broad-spectrum  antibacterial  agent,  effective  against  both 
gram-positive  and  gram-negative  organisms  (Weinstein,  1975).  The 
foremost  clinical  use  of  this  drug  is  in  the  treatment  of  urinary 
tract  infections  such  as  cystitis,  pyelitis,  and  pyelonephritis 
(Stanford  Research  Institute,  1973).  Other  uses  include  the 
treatment  of  trachoma,  inclusion  conjunctivitis,  nocardiosis, 
chancroid,  certain  types  of  meningococcal  meningitis,  and  otitis 
media  as  well  as  adjunctive  therapy  for  malaria  (American  Medical 
Association,  1971).  The  normal  adult  dose  is  1 gram,  given 
orally  every  4 to  6 hours.  The  parenteral  dose  is  100  mg/kg/day, 
given  in  divided  doses  (Weinstein,  1975). 

Sulf isoxazole  is  available  in  500  mg  tablets;  as  acetyl 
sulf isoxazole  in  a pediatric  suspension;  as  the  diolamine  salt 
for  injection;  as  the  diolamine  salt  in  a 4%  solution  and  4% 
ointment  for  eye,  ear,  and  nose  applications;  and  as  a 10% 
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vaginal  cream.  Sulf isoxazole  is  also  marketed  in  combination 
with  phenazopyridine,  the  latter  providing  pain  relief  from 
urinary  tract  infections  (Physician's  Desk  Reference,  1977; 
Kastrup  and  Schwach,  1977;  Weinstein,  1975). 

Although  the  use  of  sulfonamide  drugs  has  declined  in  the  past 
few  years  due  to  the  emergence  of  drug-resistant  strains  of 
bacteria  and  the  development  of  newer  antimicrobial  drugs  with 
fewer  side  effects  (American  Medical  Association,  1971; 
Weinstein,  1975),  these  compounds  are  still  widely  prescribed  on 
a chronic  basis  for  the  treatment  of  recurrent  urinary  tract 
infections  and  certain  other  infectious  diseases  (American 
Medical  Association,  1971).  For  1977,  approximately  990,000  new 
prescriptions  for  sulf isoxazole  tablets,  suspensions,  or  syrups 
from  a single  manufacturer  were  written  (National  Disease  and 
Therapeutic  Index,  1977).  Sulf isoxazole  was  selected  for  study 
in  the  Carcinogenenesis  Testing  Program  because  of  its  extensive 
clinical  use  in  humans. 
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II.  MATERIALS  AND  METHODS 


A.  Chemical 


Sulf isoxazole  was  obtained  as  the  USP-grade  chemical  in  two 
different  lots  from  Hoffmann-LaRoche,  Inc.,  Nut  ley,  New  Jersey. 
Lot  No.  414034  was  used  for  the  subchronic  study  and  Lot  No. 

466094  for  the  chronic  study.  USP  specifications  require  99  to 

101%  purity  on  a dry  basis  with  a melting  range  of  194  to  199°C 
(USP,  1975). 

The  identity  and  purity  of  both  lots  of  sulf isoxazole  were 

confirmed  in  analysis  at  Midwest  Research  Institute.  The  melting 
range  for  Lot  No.  414034  was  196  to  199°C  and  for  Lot  No. 

466094,  194  to  199°C,  with  decomposition.  Titration  of  the 

sulfamide  acid  group  with  tetrabutyl  ammonium  hydroxide  indicated 
a purity  of  98.0  + 0.3%  for  Lot  No.  414034  and  99.3  + 0.6%  for 
Lot  No.  466094.  High-pressure  liquid  chromatography  showed  one 
homogeneous  peak  for  both  lots.  Elemental  analyses  (C,  H,  N,  S) 
for  both  lots  were  correct  for  CjjH^N^O^S,  the  molecular 

formula  of  sulfisoxazole.  Nuclear  magnetic  resonance  and 

infrared  spectra  were  consistent  with  spectra  for  sulfisoxazole 
given  in  the  literature  (Sadtler  Standard  Spectra,  Sadtler 
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Research  Laboratories,  Philadelphia,  Pennsylvania;  Turczan  and 
Medwick,  1972). 

The  bulk  chemical  was  stored  at  room  temperature. 

B.  Dosage  Preparation 

Sulf isoxazole  was  suspended  in  an  aqueous  0.5%  carboxymethyl 
cellulose  (Sigma,  St.  Louis,  Mo.)  solution  for  administration 
during  these  studies.  Suspensions  were  prepared  at  desired 
concentrations  once  per  week  and  stored  at  4°C  for  up  to  1 
week.  To  ensure  the  uniformity  of  the  suspension,  it  was  stirred 
continuously  during  the  dosing  time  using  a magnetic  stirring  bar. 

Due  to  problems  encountered  in  the  analytical  method  that  was 
used  and  to  the  1-  to  5-month  lag  period  between  preparation  and 
analysis,  analyses  of  the  suspensions  varied  considerably  (i.e., 
greater  than  + 10%)  from  the  concentrations  established  for  use 
in  the  bioassay  during  the  first  year  of  the  study.  A 
modification  in  the  analytical  procedures  and  prompt  performance 
of  the  analyses  resulted  in  an  improvement  in  the  recoveries 
obtained  from  subsequent  samples,  which  were  shown  to  be  within  a 
+ 10%  tolerance  limit. 
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C.  Animals 


Fischer  344  rats  and  B6C3F1  mice  were  obtained  through  a National 
Cancer  Institute  contract  from  the  Frederick  Cancer  Research 
Center  Animal  Farm,  Frederick,  Maryland,  through  contracts  with 
the  Division  of  Cancer  Treatment,  NCI.  They  were  received  at  the 
test  lab  at  4 weeks  of  age,  and  housed  within  the  test 
facilities.  Animals  determined  to  be  free  from  observable 
disease  were  assigned  to  the  various  dosed  and  control  groups 
based  on  initial  individual  body  weights  so  that  a homogeneous 
distribution  of  mean  weights  and  weight  ranges  was  obtained 
between  groups.  Rats  were  approximately  5 weeks  of  age  and  mice 
were  approximately  7 weeks  of  age  when  placed  on  study. 


D.  Animal  Maintenance 

All  animals  were  housed  in  rooms  maintained  at  a temperature  of 
20  to  24°C  and  a relative  humidity  of  45  to  55%.  Incoming  air 
was  filtered  through  2-inch-thick  disposable  fiberglass  filters 
at  a rate  that  allowed  12  changes  of  room  air  per  hour. 
Fluorescent  lighting  was  provided  on  a 12-hour-per-day  cycle. 

The  rats  and  mice  were  housed  in  polycarbonate  cages  covered  with 
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stainless  steel  cage  lids  and  nonwoven  fiber  filter  bonnets 
(Filtek,  Appleton,  Wis.).  The  rats  were  initially  housed  five 
per  cage;  at  week  52,  however,  the  males  were  divided  into  groups 
of  two  or  three  per  cage.  The  mice  were  housed  five  per  cage 
throughout  the  study. 

All  cages  were  furnished  with  heat-treated  hardwood  chip  bedding 
(Sani-Chips® , Shurfire  Products  Corporation,  Beltsville,  Md.); 
the  bedding  was  changed  twice  per  week.  Diets  and  well  water 
were  provided  a<l  libitum.  Feed  hoppers  and  water  bottles  were 
refilled  twice  per  week. 

Cages  and  water  bottles  were  sanitized  at  81°C  twice  per  week, 
feed  hoppers  once  per  week,  and  cage  racks  once  per  month.  An 
industrial  dishwasher  was  used  for  the  water  bottles;  a cage  and 
rack  washer  was  used  for  the  feed  hoppers,  cages,  and  racks.  The 
detergent  used  was  Super  Soilax®.  When  racks  were  washed, 
clean  racks  containing  cages  of  animals  were  randomly 
repositioned  in  the  rooms. 

The  rats  and  mice  were  housed  in  separate  rooms.  Control  animals 
were  housed  in  the  same  room  as  the  respective  dosed  animals. 

Rats  administered  sulf isoxazole  by  gavage  were  maintained  in  the 
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same  room  as  rats  being  administered  the  following  chemicals: 
Feed  Studies 


(CAS  119-53-9)  benzoin 

(CAS  120-61-6)  dimethyl  terephthalate 

(CAS  89-78-1)  dl-menthol 

(CAS  13463-67-7)  titanium  dioxide 

Gavage  Studies 

(CAS  108-60-1)  b is ch loro iso propyl  ether 
(CAS  7488-56-4)  selenium  disulfide 

Drinking  Water  Studies 

(CAS  108-95-2)  phenol 


At  week  48,  the  rats  fed  titanium  dioxide,  dl-menthol,  or  benzoin 
were  moved  to  a separate  room  for  the  remainder  of  the  bioassay. 


Mice  administered  sulf isoxazole  by  gavage  were  maintained  in  the 
same  room  as  mice  being  administered  the  following  chemicals: 


Feed  Studies 


(CAS  119-53-9)  benzoin 

(CAS  120-61-6)  dimethyl  terephthalate 

(CAS  89-78-1)  dl-menthol 

(CAS  13463-67-7)  titanium  dioxide 

Gavage  Studies 

(CAS  108-60-1)  bischloro isopropyl  ether 
(CAS  7488-56-4)  selenium  disulfide 


Drinking  Water  Studies 
(CAS  108-95-2)  phenol 
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E.  Subchronic  Studies 


Subchronic  oral  gavage  studies  were  conducted  to  estimate  the 
maximum  tolerated  doses  (MTD's)  of  sulfisoxazole , on  the  basis  of 
which  two  concentrations  (hereinafter  referred  to  as  "low"  and 
"high"  doses)  were  selected  for  administration  in  the  chronic 
studies.  Groups  of  ten  males  and  ten  females  of  each  species 

were  administered  sulfisoxazole  by  gastric  intubation  7 days  per 
week.  Ten  animals  of  each  sex  and  species  received  only  the  0.5% 
aqueous  carboxymethy 1 cellulose  solution.  Animals  were  observed 
daily  for  deaths  and  weighed  once  per  week.  Table  1 shows  the 

number  of  animals  in  each  dosed  group  that  survived  during  the 

course  of  administration  and  the  week  on  study  when  the  last 
death  occurred.  The  table  also  shows  the  mean  body  weights  of 
the  dosed  animals  at  week  13,  expressed  as  percentages  of  mean 
body  weights  of  controls. 

After  13  weeks  of  administration  of  the  test  chemical,  the 

animals  were  observed  for  1 additional  week  and  then  killed  and 
necropsied.  The  footnotes  to  table  1 indicate  the  number  of 
animals  having  clinical  signs  and  the  degree  of  the  finding. 

Based  on  these  data,  the  doses  selected  for  the  chronic  studies 
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Table  1.  Sulfisoxazole  Subchronic  Oral  Gavage  Studies 

in  Rats  and  Mice 


Male 

Female 

Dose 
(mg /kg/ 
day) 

Surviv- 

al^) 

Week  on 
Study 
when  Last 
Animal 
Died 

Mean  Weight 
at  week  13 
as  % of 
Control 

Surviv- 

al(a) 

Week  on 
Study 
when  Last 
Animal 
Died 

Mean  Weigh 
at  Week  13 
as  % of 
Control 

RATS 

100 

5/5 

103 

5/5 

100 

215 

5/5 

102 

5/5 

100 

464 

5/5 

97 

5/5 

99 

1, 000(b) 

5/5 

94 

5/5 

102 

2, 160(c) 

1/5 

13 

91 

5/5 

98 

MICE(d) 

100 

5/5 

104 

5/5 

104 

215 

5/5 

104 

5/5 

104 

464 

5/5 

108 

5/5 

100 

1,000 

5/5 

104 

5/5 

100 

2,160 

3/5 

3 

104 

5/5 

104 

(a)  Numbers  surviving /number  in  group. 

(b)  Two  males  had  slight  interstitial  nephritis. 

(c)  Two  males  had  severe  interstitial  nephritis;  eight  males  and  four 
females  had  tubular  nephrosis. 

(d)  No  dose-related  histopathologic  findings  were  reported  for  the  mice. 


11 


were  100  and  400  mg/kg  for  the  rats  and  500  and  2,000  mg/kg  for 
the  mice. 


F.  Chronic  Studies 


The  test  groups,  doses  administered,  and  durations  of  the  chronic 
feeding  studies  are  shown  in  tables  2 and  3. 


G.  Clinical  and  Pathologic  Examinations 

All  animals  were  observed  twice  per  day  for  deaths.  Clinical 

signs  and  the  presence  of  palpable  masses  were  recorded  every 
week.  Mean  body  weights  were  recorded  every  2 weeks  for  the 
first  12  weeks  and  monthly  thereafter. 

Animals  that  were  moribund  and  those  that  survived  to  the 
termination  of  the  study  were  killed  by  exsanguination  under 
sodium  pentobarbital  anesthesia  (Diabutal®,  Diamond 
Laboratories,  Inc.,  Des  Moines,  Iowa).  The  Diabutal®, 
containing  60  mg/ml  sodium  pentobarbital,  was  injected 

intraperitonea lly  at  a volume  of  0.3  to  0.5  ml  for  the  rats  and 
0.03  to  0.05  ml  for  the  mice. 
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Table  2.  Chronic  Gavage  Studies  with 
Sulf isoxazole  in  Rats 


Sex  and 

Initial 

Sulfisoxazole 

Time 

on  Study 

Test 

No.  of 

Dose  (b) 

Dosed 

Observed 

Group 

Male 

Animals(a) 

(mg/kg) 

(weeks) 

(weeks ) 

Untreated-Contro 1 

50 

0 

106-107 

Veh ic le-Control ( c ) 

50 

0 

103 

3 

Low-Dose 

50 

100 

103 

3 

High-Dose 

50 

400 

103 

2 

Female 

Untreated-Contro 1 

50 

0 

106-107 

Veh ic le-Control ( c ) 

50 

0 

103 

3 

Low-Dose 

50 

100 

103 

3 

High-Dose 

50 

400 

103 

3 

(a)  Rats  were  approximately  5 weeks  of  age  when  placed  on  study. 

(b)  Dosed  rats  were  administered  a suspension  of  sulfisoxazole  in 
0.5%  aqueous  carboxymethyl  cellulose  by  gavage  7 days  per 
week.  A volume  of  1 ml/kg  body  weight  was  administered, 
based  on  the  group  mean  weight  and  adjusted  at  weighing 
periods. 

(c)  Vehicle  controls  received  a volume  of  the  0.5%  carboxymethyl 
cellulose  solution  equal  to  the  highest  volumetric  dose  of 
test  solution  given. 
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Table  3.  Chronic  Gavage  Studies  with 
Sulf isoxazole  in  Mice 


Sex  and 

Initial 

Sul f isoxazole 

Time 

on  Study 

Test 

No.  of 

Dose  (b) 

Dosed 

Observed 

Group 

Male 

Animals (a) 

(mg/kg) 

(weeks) 

(weeks) 

Untreated-Contro 1 

50 

0 

104 

Vehicle-Control(c) 

50 

0 

103 

1 

Low-Dose 

50 

500 

103 

1 

High-Dose 

50 

2,000 

103 

1-2 

Female 

Untreated-Contro 1 

50 

0 

104 

Vehicle-Control(c) 

50 

0 

103 

1 

Low-Dose 

50 

500 

103 

2 

High-Dose 

50 

2,000 

103 

2 

(a)  Mice  were  approximately  7 weeks  of  age  when  placed  on  study. 

(b)  Dosed  mice  were  administered  a suspension  of  sulf isoxazole  in 
0.5%  aqueous  carboxymethyl  cellulose  by  gavage  7 days  per 
week.  A volume  of  10  ml /kg  body  weight  was  administered, 
based  on  the  group  mean  weight  and  adjusted  at  weighing 
periods . 

(c)  Vehicle  controls  received  a volume  of  the  0.5%  carboxymethyl 
cellulose  solution  equal  to  the  highest  volumetric  dose  of 
test  solution  given.  Vehicle-control  groups  were  started 
approximately  1 week  before  other  groups. 
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The  pathologic  evaluation  consisted  of  gross  and  microscopic 
examination  of  major  tissues,  major  organs,  and  all  gross  lesions 
from  killed  animals  and  from  animals  found  dead.  The  different 
tissues  were  preserved  in  10%  buffered  formalin,  embedded  in 
paraffin,  sectioned,  and  stained  with  hematoxylin  and  eosin.  The 
following  tissues  were  examined  microscopically:  skin,  lungs  and 

bronchi,  trachea,  bone  and  bone  marrow,  spleen,  lymph  nodes, 
heart,  salivary  gland,  liver,  gallbladder  (mice),  pancreas, 
stomach,  small  intestine,  large  intestine,  kidney,  urinary 
bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  mammary  gland, 
prostate  or  uterus,  testis  or  ovary,  and  brain.  Occasionally, 
additional  tissues  were  also  examined  microscopically.  Special 
staining  techniques  were  utilized  when  indicated  for  more 
definitive  diagnosis. 

A few  tissues  from  some  animals  were  not  examined,  particularly 
from  those  animals  that  may  have  died  early,  been  missing,  or 
been  in  advanced  states  of  cannibalization  or  auto lysis.  Thus, 
the  number  of  animals  from  which  particular  organs  or  tissues 
were  examined  microscopically  varies  and  does  not  necessarily 
represent  the  number  of  animals  that  were  placed  on  study  in  each 
group . 
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H.  Data  Recording  and  Statistical  Analyses 


Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data 
System  (Linhart  et  al.,  1974).  The  data  elements  include 
descriptive  information  on  the  chemicals,  animals,  experimental 
design,  clinical  observations,  survival,  body  weight,  and 
individual  pathologic  results,  as  recommended  by  the 
International  Union  Against  Cancer  (Berenblum,  1969).  Data 
tables  were  generated  for  verification  of  data  transcription  and 
for  statistical  review. 

These  data  were  analyzed  using  the  appropriate  statistical 
techniques  described  in  this  section.  Those  analyses  of  the 
experimental  results  that  bear  on  the  possibility  of 
carcinogenicity  are  discussed  in  the  statistical  narrative 
sections . 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this 
report  in  the  form  of  graphs.  Animals  were  statistically 
censored  as  of  the  time  that  they  died  of  other  than  natural 
causes  or  were  found  to  be  missing;  animals  dying  from  natural 
causes  were  not  statistically  censored.  Statistical  analyses  for 
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a possible  dose-related  effect  on  survival  used  the  method  of  Cox 
(1972)  for  testing  two  groups  for  equality  and  Tarone's  (1975) 
extensions  of  Cox's  methods  for  testing  for  a dose-related 
trend.  One-tailed  P values  have  been  reported  for  all  tests 
except  the  departure  from  linearity  test,  which  is  only  reported 
when  its  two-tailed  P value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions 
at  a specific  anatomic  site  (numerator)  to  the  number  of  animals 
in  which  that  site  is  examined  (denominator).  In  most  instances, 
the  denominators  included  only  those  animals  for  which  that  site 
was  examined  histologically.  However,  when  macroscopic  examina- 
tion was  required  to  detect  lesions  prior  to  histologic  sampling 
(e.g.,  skin  or  mammary  tumors),  or  when  lesions  could  have 
appeared  at  multiple  sites  (e.g.,  lymphomas),  the  denominators 
consist  of  the  numbers  of  animals  necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a 
significantly  higher  proportion  of  tumors  than  did  the  control 
animals.  As  a part  of  these  analyses,  the  one-tailed  Fisher 
exact  test  (Cox,  1970)  was  used  to  compare  the  tumor  incidence  of 
a control  group  with  that  of  a group  of  dosed  animals  at  each 
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dose  level.  When  results  for  a number  of  dosed  groups  (k)  are 
compared  simultaneously  with  those  for  a control  group,  a 
correction  to  ensure  an  overall  significance  level  of  0.05  may  be 
made.  The  Bonferroni  inequality  (Miller,  1966)  requires  that  the 
P value  for  any  comparison  be  less  than  or  equal  to  0.05/k.  In 
cases  where  this  correction  was  used,  it  is  discussed  in  the 
narrative  section.  It  is  not,  however,  presented  in  the  tables, 
where  the  Fisher  exact  P values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971),  was  also  used.  Under  the 
assumption  of  a linear  trend,  this  test  determines  if  the  slope 
of  the  dose-response  curve  is  different  from  zero  at  the 
one-tailed  0.05  level  of  significance.  Unless  otherwise  noted, 
the  direction  of  the  significant  trend  is  a positive  dose 
relationship.  This  method  also  provides  a two-tailed  test  of 
departure  from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation 
of  tumors.  In  this  analysis,  deaths  that  occurred  before  the 
first  tumor  was  observed  were  excluded  by  basing  the  statistical 
tests  on  animals  that  survived  at  least  52  weeks,  unless  a tumor 
was  found  at  the  anatomic  site  of  interest  before  week  52.  When 
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such  an  early  tumor  was  found,  comparisons  were  based  exclusively 
on  animals  that  survived  at  least  as  long  as  the  animal  in  which 
the  first  tumor  was  found.  Once  this  reduced  set  of  data  was 
obtained,  the  standard  procedures  for  analyses  of  the  incidence 
of  tumors  (Fisher  exact  tests,  Cochran-Armitage  tests,  etc.)  were 
followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without 
an  observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972). 
The  week  during  which  an  animal  died  naturally  or  was  sacrificed 
was  entered  as  the  time  point  of  tumor  observation.  Cox's 
methods  of  comparing  these  curves  were  used  for  two  groups; 
Tarone's  extension  to  testing  for  linear  trend  was  used  for  three 
groups.  The  statistical  tests  for  the  incidence  of  tumors  which 
used  life-table  methods  were  one-tailed  and,  unless  otherwise 
noted,  in  the  direction  of  a positive  dose  relationship. 
Significant  departures  from  linearity  (P  less  than  0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated 


from  the 

exact 

interval  on  the 

odds  ratio 

(Gart , 

1971) 

relative 

risk 

is  defined  as 

p^/p  where 
rt  rc 

Pt  is 
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binomial  probability  of  the  incidence  of  a specific  type  of  tumor 
in  a dosed  group  of  animals  and  pc  is  the  true  probability  of 
the  spontaneous  incidence  of  the  same  type  of  tumor  in  a control 
group.  The  hypothesis  of  equality  between  the  true  proportion  of 
a specific  tumor  in  a dosed  group  and  the  proportion  in  a control 
group  corresponds  to  a relative  risk  of  unity.  Values  in  excess 
of  unity  represent  the  condition  of  a larger  proportion  in  the 
dosed  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical 
analyses.  The  interpretation  of  the  limits  is  that  in 
approximately  95%  of  a large  number  of  identical  experiments,  the 
true  ratio  of  the  risk  in  a dosed  group  of  animals  to  that  in  a 
control  group  would  be  within  the  interval  calculated  from  the 
experiment.  When  the  lower  limit  of  the  confidence  interval  is 
greater  than  one,  it  can  be  inferred  that  a statistically 
significant  result  (P  less  than  0.025  one-tailed  test  when  the 
control  incidence  is  not  zero,  P less  than  0.050  when  the  control 
incidence  is  zero)  has  occurred.  When  the  lower  limit  is  less 
than  unity,  but  the  upper  limit  is  greater  than  unity,  the  lower 
limit  indicates  the  absence  of  a significant  result  while  the 
upper  limit  indicates  that  there  is  a theoretical  possibility  of 
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CAUTION 


DO  NOT  OVERSPEED  THE  STANDARD  TURBINE  METERS  (item  2.13 
and  2.14).  THE  FLOW  CONTROL  VALVES  MUST  BE  CLOSED 
BEFORE  SETTING  THE  FUEL  BOOST  SWITCH  TO  ON. 

4.5.1.10  Pull  the  EMERGENCY  FUEL  SHUTOFF  valve  (located  on  the  Control  Cab  Fuel  Supply  Stand 
Assembly)  to  the  open  position. 

4.5.1.11  Set  the  FUEL  BOOST  PUMP  switch  and  the  FUEL  CONTROL  VALVE  switches  to  ON. 

4.5.1.12  Set  the  TI  flow  range  selector  switch  (located  at  the  Overhead  Panel)  to  the  HIGHFLOW 
(LIGHT  ON)  position. 

4.5.1.13  Refer  to  the  NCL  calibration  reports  for  the  high  flow  standard  turbine  meter  (item  2.14).  On  a 
separate  sheet,  record  the  standard  turbine  meter  Hz  and  CPG  (cycles  per  gallon)  values  corresponding  to 
the  following  nominal  flow  rates: 

NOMINAL  lb/h  Hz  CPG 

10000 
15000 
20000 
25000 
30000 
35000 
40000 

4.5.1.14  Set  the  standard  counter  RATIO  preset  (N)  to  the  standard  turbine  CPG  value  recorded  for 
10000  lb/h. 

4.5.1.15  Adjust  the  flow  control  valve  to  obtain  a standard  counter  indication  equal  to  the  Hz  value 
recorded  for  10000  lb/h.  Allow  the  flow  to  stabilize. 

4.5.1.16  Set  the  standard  counter  INPUT  selector  to  RATIO.  Observe  the  TI  CPG  indication  at  10000 
lb/h.  Allow  the  indication  to  stabilize.  Record  the  indication  on  a separate  sheet. 

4.5.1.17  Set  the  standard  counter  INPUT  selector  to  1.  Repeat  steps  4.5.1.14  through  4.5.1.16  for  the 
remaining  nominal  flow.iates  listed  in  step  4.5.1.13. 

4.5.1.18  Close  the  flow  control  valve . 

4.5.1.19  Determine  the  average  TI  high  flow  range  K-factor  by  adding  the  TI  CPG  indications  and 
dividing  by  the  total  number  of  indications  observed.  Record  on  calibration  checklist. 

NOTE 

Steps  4.5.1.20  through  4.5.1.26  are  provided  to  establish  the  TI  low  flow 
range  turbine  meter  K-factor  value. 
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4.5.1.20  Refer  to  figure  4-7.  Remove  the  test  lead  from  the  TI  CHI  INPUT  and  connect  to  the  TI  CH2 
INPUT.  Remove  the  test  lead  from  the  high  flow  standard  turbine  meter  and  connect  to  the  low  flow 
standard  turbine  meter  (item  2.13). 

4.5.1.21  Set  the  TI  flow  range  selector  switch  to  the  down  (low  flow/light  off)  position. 

4.5.1.22  Refer  to  the  NCL  calibration  reports  for  the  low  flow  standard  turbine  meter.  On  a separate 
sheet,  record  the  standard  turbine  meter  Hz  and  CPG  values  corresponding  to  the  following  nominal  flow 
rates: 

NOMINAL  lb/h  Hz  CPG 

1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

Set  the  standard  counter  RATIO  preset  (N)  to  the  standard  turbine  CPG  value  recorded  for  1000 


Adjust  the  flow  control  valve  to  obtain  a standard  counter  indication  equal  to  the  Hz  value 
recorded  for  1000  lb/h.  Allow  the  flow  to  stabilize. 

4.5.1.25  Set  the  standard  counter  INPUT  selector  to  RATIO.  Observe  the  TI  CPG  indication  at  1000 
lb/h.  Allow  the  indication  to  stabilize.  Record  the  indication  on  a separate  sheet. 

4.5.1.26  Set  the  standard  counter  INPUT  selector  to  1.  Repeat  steps  4.5.1.23  through  4.5.1.25  for  the 
remaining  nominal  flow  rates  listed  in  step  4.5.1.22. 

« 

4.5.1.27  Close  the  flow  control  valve. 

4.5.1 .28  Determine  the  average  TI  low  flow  range  K-factor  by  adding  the  TI  CPG  indications  and  dividing 
by  the  total  number  of  indications  observed.  Record  on  calibration  checklist. 


4.5.1.23 
lb/h. 

4.5.1.24 


NOTE 

Steps  4.5.1.29  through  4.5.1.34  are  provided  to  verify  that  the  TI  K-factors 
determined  in  the  preceeding  steps  are  correct  over  the  entire  Test  System 
flow  range. 

4.5.1.29  Collect  a fuel  sample  in  the  hydrometer  jar  (item  2.16).  Measure  and  record  the  fuel  specific 
gravity  using  the  standard  hydrometer  (item  2.17). 
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4.5.1.30  Determine  the  TI  high  flow  range  lb/h  preset  (Nl)  setting  by  using  the  following  equation: 

3600  x 8.328  x Specific  Gravity  = H|gh  now  ,b/h  preset  N1 
High  flow  range  K-factor 

where: 

3600  = number  of  seconds  in  1 hour 

8.328  = weight  in  pounds  of  1 gallon  on  H2O  @ 60°F. 

Specific  Gravity  = observed  specific  gravity  recorded  in  step  4.5.1.29 

Enter  the  value  determined  in  the  TI  preset  (Nl).  (Disregard  the  decimal  point  position.) 

4.5.1.31  Determine  the  TI  low  flow  range  lb/h  preset  (N2)  setting  by  using  the  following  equation: 

3600  x 8.328  X Specific  Gravity  = Low  flow  ,b/h  prese,  N2 
Low  flow  range  K-factor 

Enter  the  value  determined  in  the  TI  preset  (N2).  (Disregard  the  decimal  point  position.) 

4.5.1.32  Determine  a separate  standard  counter  lb/h  preset  (N)  setting  for  each  nominal  flow  rate  by  using 
the  following  equation. 

3600  x 8.328  x Specific  Gravity  _ Standard  Counter  lb/h  preset  (N) 

Standard  Turbine  CPG 


where: 

Standard  Turbine  CPG  = values  recorded  in  steps  4.5.1.13 
and  4.5.1.22 

4.5.1 .33  Verify  that  the  standard  counter  INPUT  selector  is  set  to  1 . Verify  that  the  TI  flow  range  selector 
switch  is  set  to  the  down  (low  flow/light  off)  position. 

4.5.1.34  Adjust  the  flow  control  valve  and  set  the  standard  counter  SECONDS  preset  (N)  as  required  to 
obtain  the  standard  indications  listed  in  table  4-8.  Press  and  hold  the  TI  CHANNEL  2 selector.  Verify  that 
the  TI  indications  are  within  the  limits  specified. 


Table  4-8.  Pounds  Per  Hour  Test 


STANDARD  INDICATION  IN  lb/h 

LIMITS  OF  ERROR  ON  TI  IN  lb/h 

1000 

995  to  1005 

3000 

2985  to  3015 

5000 

4975  to  5025 

7000 

6965  to  7035 

9000 

8955  to  9045 

10000* 

9950  to  10050 

20000 

19900  to  20100 

30000 

29850  to  30150 

40000 

39800  to  40200 
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j *NOTE 

Release  the  TI  CHANNEL  2 selector.  Set  the  TI  flow  range  selector  to  the 
^ HIGHFLOW  (LIGHT  ON)  position.  Remove  the  test  lead  from  the  low  flow 

standard  turbine  meter  and  connect  to  the  high  flow  standard  turbine  meter. 

4 

, 4.5.1.35  Close  the  flow  control  valve, 
si 

r'  4.5.1 .36  Set  the  FUEL  CONTROL  VALVE  switch  to  OFF  and  the  FUEL  BOOST  PUMP  switch  to  OFF. 
Do  not  disconnect  the  test  equipment. 

4.5.1.37  Post  the  TI  K-factors  in  the  Control  Cab. 

4.5.2  Specific  Gravity  Indicator  (0.680  to  0.850) 

4.5.2. 1 Verify  that  the  test  equipment  is  connected  as  shown  in  figure  4-7.  Verify  that  the  flow  control 
valves  are  closed. 


4. 5. 2. 2 Set  the  FUEL  BOOST  PUMP  switch  to  ON  and  the  FUEL  CONTROL  VALVE  switch  to  ON. 

4 4. 5. 2. 3 Adjust  the  flow  control  valve  to  obtain  a small  amount  of  fuel  circulating  through  the  system. 

11 


4 

r 

DO  NOT  ALLOW  THE  FUEL  TO  RISE  MORE  THAN  1/4  INCH  ABOVE 
4 THE  TI  OVERFLOW  TUBES.  DAMAGE  TO  THE  HYDROMETER 

11  ELEMENT  MAY  RESULT. 

4 4. 5. 2.4  Open  the  TI  suction  valve  (located  in  the  line  at  the  rear  of  the  TI). 
r< 

4. 5. 2. 5 Slowly  open  the  TI  inlet  valve  and  allow  the  fuel  to  circulate  into  the  hydrometer  well  and  out  the 
4 overflow  tubes. 

4 4. 5. 2. 6 Close  the  TI  inlet  valve.  Allow  the  fuel  level  to  drop  until  the  hydrometer  element  assumes  a free- 
b floating  position.  Close  the  TI  suction  valve. 

4. 5. 2. 7 Collect  a fuel  sample  in  the  hydrometer  jar.  Measure  the  fuel  specific  gravity  using  the  standard 
hydrometer.  Record. 

4. 5. 2. 8 Note  the  TI  specific  gravity  indication.  Record.  Verify  that  the  TI  indicates  within  ± 1.7  divisions 
of  the  standard  hydrometer. 

4. 5. 2. 9 Open  the  TI  suction  valve.  Allow  the  fuel  to  drain  completely  from  the  hydrometer  well.  Close  the 
4 TI  suction  valve. 

g 

4.5.2.10  Close  the  flow  control  valve. 


! CAUTION  jj 
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Figure  4-8.  Temperature  Indicator  Test 

4.5.2.11  Set  the  FUEL  CONTROL  VALVE  and  the  FUEL  BOOST  PUMP  switch  to  OFF. 

4.5.2.12  Close  the  EMERGENCY  FUEL  SHUTOFF  valve. 

4.5.2.13  Disconnect  the  test  equipment. 

4.6  TEMPERATURE  INDICATOR  TEST 

4.6.1  Dual  Range  Temperature  Indicator  (0  to  2400°  F Type  K/0  to  1200°  F Type  J). 

4. 6. 1.1  Set  the  TI  POWER  switch  to  ON.  Allow  sufficient  time  for  warm-up. 

4. 6. 1.2  Verify  that  the  TI  double-hairline  pointer  is  parallel  with  the  scale  divisions.  Adjust  the  hairline 
adjustment  screw  as  necessary. 

NOTE 

Throughout  the  following  steps  note  the  operation  of  the  TI.  If  the  scale 
oscillates  or  is  sluggish  adjust  the  amplifier  gain  control  as  necessary. 


4.6. 1 .3  Remove  the  jumper  bar  from  the  TI  RANGE  1 terminals.  Connect  the  test  equipment  as  shown  ir 
figure  4-8  and  as  follows: 

Millivolt  potentiometer  RANGE  1 terminals 

+ (chromel)  INST.  + 

- (alumel)  - (negative) 
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4.6. 1.4  Set  the  TI  RANGE  selector  to  1. 

4.6. 1.5  Standardize  the  millivolt  potentiometer  (item  2.18). 

4.6. 1.6  Note  the  ambient  temperature  from  the  thermometer  (item  2.19). 

4.6. 1.7  Refer  to  the  NBS  Reference  Tables  for  thermocouples  (item  2.20)  chromel-alumel  at  a reference 
junction  of  32°  F.  Determine  the  millivolt  value  for  ambient  temperature. 

4. 6. 1.8  Adjust  the  millivolt  potentiometer  to  obtain  a reference  junction  compensation  for  the  ambient 
temperature. 


NOTE 

Monitor  the  standard  thermometer  throughout  all  temperature  tests,  as  any 
change  will  require  a correction  to  the  reference  junction  compensation. 

4. 6. 1.9  Set  the  millivolt  potentiometer  to  TC  OUTPUT. 

4.6.1.10  Adjust  the  millivolt  potentiometer  controls  to  obtain  a 1.52-millivolt  output. 

4.6.1.11  Verify  that  the  TI  indicates  between  94°  and  106 °F.  Adjust  the  Z1  banjo  resistor  (electrical  zero) 
as  necessary. 


NOTE 

Mechanical  zero  adjustments  are  provided  on  the  TI  scale  drum  and  on  the 
slidewire  contact  arm.  Adjustment  will  affect  the  calibration  of  both  ranges. 

4.6.1.12  Adjust  the  millivolt  potentiometer  controls  to  obtain  a 51.05-millivolt  output. 

4.6.1.13  Verify  that  the  TI  indicates  between  2294 “and  2306°  F.  Adjust  the  TI  SI  banjo  resistor  (span)  as 
necessary. 


NOTE 

Interaction  occurs  between  the  TI  Z1  and  SI  adjustments.  Repeat  steps 
4.6. 1.9  through  4.6.1.12  until  no  further  adjustment  is  necessary. 

4.6. 1 . 14  Adjust  the  millivolt  potentiometer  controls  to  obtain  the  values  listed  in  table  4-9.  Verify  that  the 
TI  indicates  within  the  limits  specified. 

4.6.1.15  Reconnect  the  RANGE  1 jumper  bar. 

4.6.1.16  Verify  THERMOCOUPLE  CABLE  NO.  1 connectors  1 through  6 (located  at  the  Test  Trailer 
Junction  Box).  Jumper  each  connector  and  press  the  applicable  selector  switch.  Verify  that  the  TI  indicates 
approximately  the  ambient  temperature. 


4-22 


NAVAIR  17-20QGE02 


Table  4-9.  Temperature  Indicator  Range  1 Test 


NOMINAL  0 F 

MILLIVOLT  POTENTIMETER 
VALUES  IN  MILLIVOLTS 

LIMITS  OF  ERROR 
ON  TI  IN  0 F 

400 

8.31 

394  to  406 

800 

17.53 

794  to  806 

1200 

26.98 

1194  to  1206 

1600 

36.19 

1595  to  1606 

2000 

44.91 

1994  to  2006 

4.6. 1.17  Refer  to  figure  4-8.  Remove  the  chromel-alumel  thermocouple  wire.  Install  iron-constantan  ther- 
mocouple wire  (item  2.22)  in  the  test  equipment. 

4.6.1.18  Remove  the  jumper  bar  from  the  TI  RANGE  2 terminals.  Connect  the  test  equipment  as  shown 
in  figure  4-8  and  as  follows: 

Millivolt  potentiometer  RANGE  1 terminals 

+ (iron)  INST.  + 

- (constantan)  - (negative) 

4.6.1.19  Set  the  TI  RANGE  selector  to  2. 

4.6. 1 .20  Refer  to  the  NBS  Reference  Tables  for  thermocouples  iron-constantan  at  a reference  junction  of 
32°  F.  Determine  the  millivolt  value  for  the  ambient  temperature. 

4.6.1.21  Adjust  the  millivolt  potentiometer  to  obtain  a reference  junction  compensation  for  the  ambient 
temperature. 

4.6.1.22  Set  the  millivolt  potentiometer  to  TC  OUTPUT. 

4.6.1.23  Adjust  the  millivolt  potentiometer  controls  to  obtain  a 0.50-millivolt  output. 

4.6.1.24  Verify  that  the  TI  indicates  between  47  °and  53 0 F.  Adjust  the  Z2  banjo  resistor  (electrical  zero) 
as  necessary. 

NOTE 

Adjustment  of  the  TI  mechanical  zero  adjustment  will  affect  the  calibration 
of  both  ranges.  Repeat  RANGE  1 calibration  as  necessary. 

4.6.1.25  Adjust  the  millivolt  potentiometer  controls  to  obtain  a 34.36-millivolt  output. 

4.6.1.26  Verify  that  the  TI  indicates  between  1147°  and  1153°  F.  Adjust  the  S2  banjo  resistor  (span)  as 
necessary. 
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NOTE 

Interaction  occurs  between  the  TI  Z2  and  S2  adjustments.  Repeat  steps 
4.6.1.23  to  4.6.1.26  until  no  further  adjustment  is  necessary. 

4.6.1.27  Adjust  the  millivolt  potentiometer  controls  to  obtain  the  values  listed  in  table  4-10.  Verify  that 
the  TI  indicates  within  the  limits  specified. 


Table  4-10.  Temperature  Indicator  Range  2 Test 


NOMINAL  0 F 

MILLIVOLT  POTENTIOMETER 
VALUES  IN  MILLIVOLTS 

LIMITS  OF  ERROR 
ON  TI  IN  0 F 

200 

4.91 

197  to  203 

400 

11.03 

397  to  403 

600 

17.18 

597  to  603 

800 

23.32 

797  to  803 

1000 

29.52 

997  to  1003 

( 4. 6. 1.28  Reconnect  the  RANGE  2 jumper  bar. 

4.6.1.29  Verify  THERMOCOUPLE  CABLE  NO.  3 connectors  1 through  6 (located  at  the  Test  Trailer 
Junction  Box).  Jumper  each  connector  and  set  the  rotary  selector  to  the  applicable  position.  Verify  that  the 
TI  indicates  approximately  the  ambient  temperature. 

4.6.1.30  Disconnect  the  test  equipment. 

„4.7  HYDRAULIC  PRESSURE  INDICATOR  TESTS 


WARNING 


PRESSURES  REQUIRED  FOR  CALIBRATION  IN  SUBSECTION  4.7 
ARE  DANGEROUS  TO  PERSONNEL.  WEAR  SAFETY  GLASSES 
WHEN  APPLICABLE . 

NOTE 

4 

T The  test  connections  described  in  subsection  4.7  will  be  made  at  the  Test 

Trailer  Junction  Box. 

4 

4.7.1  Oil  Inlet  Pressure  Indicator  and  Transmitter  (0  to  100  lb/in2) 

4 

J4.7.1.1  Set  the  OIL  INLET  transmitter  selector  switch  (located  on  the  Control  Console)  to  SLAVE, 
a 

4.7.1 .2  Connect  the  test  equipment  to  the  OIL  INLET  PRESS.  0-100  PSIG  connection  as  shown  in  Figure 
4-9. 
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Figure  4-9.  Hydraulic  Pressure  Indicator  and  Transmitter  Test 


4.7. 1 .3  Apply  pressure  to  obtain  the  standard  indications  listed  in  table  4-1 1 . Verify  that  the  TI  indicates 
within  the  limits  specified. 


Table  4.11.  Oil  Inlet  Pressure  Indicator  and  Transmitter  Test 


STANDARD  INDICATION  IN  lb/in2 

LIMITS  OF  ERROR  ON  TI  IN  lb/in2 

0.0 

— 

10.0 

8 to  12 

30.0 

28  to  32 

50.0 

48  to  52 

70.0 

68  to  72 

90.0 

88  to  92 

4.7. 1.4  Reduce  the  pressure  to  zero. 

4.7.2  A/B  Fuel  Inlet,  Fuel  Inlet  and  Anti-Ice  Air  Pressure  Indicators  and  Transmitters  (0  to  100  lb/in2) 

4.7.2. 1 Set  the  FUEL  INLET  transmitter  selector  switch  (located  on  the  Control  Console)  to  SLAVE. 

4. 7. 2. 2 Connect  the  test  equipment  to  the  applicable  connections  as  shown  in  figure  4-9. 

4. 7. 2. 3 Repeat  steps  4.7. 1.3  and  4.7. 1.4  for  each  of  the  indicators  and  transmitters  in  step  4.7.2. 

4.7.3  Oil  Outlet  Pressure  Indicator  and  Transmitter  (0  to  200  lb/in2) 

4.7.3. 1 Refer  to  figure  4-9.  Remove  the  standard  pressure  gage  (0  to  100  lb/in2).  Install  the  standard 
pressure  gage  (0  to  1000  lb/in2)  (item  2.25)  in  the  test  equipment. 
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4. 7. 3. 2 Connect  the  test  equipment  to  the  OIL  OUTLET  PRESS.  0-200  PSIG  connection  as  shown  in 
figure  4-9. 

4. 7. 3. 3 Apply  pressure  to  obtain  the  standard  indications  listed  in  table  4-12.  Verify  that  the  TI  indicates 
within  the  limits  specified. 


t Table  4-12.  Oil  Outlet  Pressure  Indicator  and  Transmitter  Test 


STANDARD  INDICATION  IN  lb/in2 

LIMITS  OF  ERROR  ON  TI  IN  lb/in2 

0.0 



50.0 

46  to  54 

100.0 

96  to  104 

150.0 

146  to  154 

190.0 

186  to  196 

4. 7. 3. 4 Reduce  the  pressure  to  zero. 

4.7.4  Compressor  Bleed  Air  Pressure  Indicator  and  Transmitter  (0  to  200  lb/in2) 

44.7.4.1  Connect  the  test  equipment  to  the  COMPR  BLEED  AIR  PRESS.  0-200  PSIG  connection  as 
>hown  in  figure  4-9. 

4 

Jl.7.4.2  Repeat  steps  4. 7. 3. 3 and  4. 7. 3. 4. 

1 

1.7.5  Fuel  Manifold  No.  1 Pressure  Indicator  and  Transmitter  (0  to  1000  lb/in2) 

4 

1.7.5. 1 Connect  the  test  equipment  to  the  FUEL  MANIFOLD  PRESS.  NO.  1 0-1000  PSIG  connection  as 
4hown  in  figure  4-9. 

•.7.5.2  Apply  pressure  to  obtain  the  standard  indications  listed  in  table  4-13.  Verify  that  the  TI  indicates 
/ithin  the  limits  specified. 


Table  4-13.  Fuel  Manifold  Pressure  Indicator  and  Transmitter  Test 


STANDARD  INDICATION  IN  lb/in2 

LIMITS  OF  ERROR  ON  TI  IN  lb/in2 

0 

100.0 

80  to  120 

300.0 

280  to  320 

500.0 

480  to  520 

700.0 

680  to  720 

900.0 

880  to  920 

4. 

7.5.3  Reduce  the  pressure  to  zero. 

4. 

4*7.6  Fuel  Manifold  No.  2 Pressure  Indicator  and  Transmitter  (0  to  1000  lb/in2) 
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4.7.6.1  Connect  the  test  equipment  to  the  FUEL  MANIFOLD  NO.  2.  0-1000  PS1G  connection  as  shown 
in  figure  4-9. 

4. 7. 6. 2 Repeat  steps  4.7. 5. 2 and  4.7. 5. 3. 

4.7.7  Hydraulic  Pump  Pressure  Indicator  and  Transmitter  (0  to  5000  lb/in2) 

4.7.7. 1 Refer  to  step  4.7.3. 1.  Remove  the  standard  pressure  gage  (0  to  1000  lb/in2).  Install  the  standard 
pressure  gage  (0  to  5000  lb/in2)  in  the  test  equipment. 

4. 7. 7. 2 Connect  the  test  equipment  to  the  0-5000  PSIG  connection  as  shown  in  figure  4-9. 

4. 7.7. 3 Apply  pressure  to  obtain  the  standard  indications  listed  in  table  4-14.  Verify  that  the  TI  indicates 
within  the  limits  specified. 

Table  4-14.  Hydraulic  Pump  Pressure  Indicator  and  Transmitter  Test 


STANDARD  INDICATION  IN  lb/in2 


0.0 

1000.0 

2C00.0 

3000.0 

4000.0 


LIMIT  OF  ERROR  ON  TI  IN  lb/in2 


900  to  1100 
1900  to  2100 
2900  to  3100 
3900  to  4100 


4.7.7.4  Reduce  the  pressure  to  zero.  Disconnect  the  test  equipment. 
4.8  PNEUMATIC  PRESSURE  INDICATOR  TESTS 


PRESSURES  REQUIRED  FOR  CALIBRATION  IN  SUBSECTION  4.8 
ARE  DANGEROUS  TO  PERSONNEL.  WEAR  SAFETY  GLASSES 
WHEN  APPLICABLE. 

NOTE 

The  test  connections  described  in  subsection  4.8  will  be  made  at  the  Control 
Cab  Connection  Box. 

4.8.1  Compressor  Discharge  Pressure  Indicator  (0  to  200  inHg  abs) 

4.8.1.1  Connect  the  test  equipment  to  the  test  system  TURBINE  DISCHARGE  connection  as  shown  ir 
figure  4-10.  Verify  that  the  pressure  regulator  (item  2.29)  is  in  the  OFF  position  (fully  countercloc  wise) 


4-27 


NAVAIR  17-20QGE-02 


4 Figure  4-10.  Compressor  Discharge  Pressure  Indicator  Test 

4. 

;I 

4.8. 1 .2  Set  the  pressure  calibrator  (item  2.27)  controls  as  follows: 

1. 

Regulator  pressure  control  fully  ccw 

[ SYSTEM  selector  valve  OPEN 

Manostat  Mid  range 

1. 

hi. 8. 1.3  Adjust  the  TI  mechanical  ambient  pressure  adjustment  to  obtain  a 30-inHg  indication. 

,1.8. 1.4  Open  the  nitrogen  cylinder  valve.  Adjust  the  nitrogen  cylinder  pressure  regulator  to  obtain  a 200 
/p/inl  pressure. 

1.8. 1.5  Adjust  the  standard  coarse  adjustment  (regulator  pressure  control)  to  obtain  an  approximate  20 
nHg  standard  indication.  Set  the  SYSTEM  selector  valve  to  CLOSED  and  adjust  the  manostat  to  obtain 
he  nominal  indication. 

1.8. 1.6  Verify  that  the  TI  indicates  within  the  limits  specified  in  table  4-15.  Set  the  SYSTEM  SELECTOR 
alve  to  OPEN. 


Table  4-15.  Compressor  Discharge  Pressure  Indicator  Test 


STANDARD  INDICATION  IN  inHg 

LIMITS  OF  ERROR  ON  TI  IN  inHg  abs 

20.0 

48  to  52 

70.0 

98  to  102 

120.0 

148  to  152 

170.0 

198  to  202 
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2.29  PRESSURE 

REGULATOR  TEST  SYSTEM 


CYLINDER  CALIBRATOR 

(0  to  120  inHg) 

Figure  4-11.  Compressor  Inlet  Pressure  Indicator  Test 


4. 8. 1.7  Repeat  steps  4. 8. 1.5  and  4. 8. 1.6  for  the  remaining  standard  indications  listed  in  table  4-15. 

4. 8 . 1 . 8 Reduce  the  pressure  to  zero . 

4.8. 1.9  Note  the  ambient  pressure  from  the  aneroid  barometer  (item  2.30). 

4.8.1.10  Adjust  the  TI  mechanical  ambient  pressure  adjustment  to  obtain  the  nominal  ambient  pressure 
indication. 

4.8.1.11  Disconnect  the  test  equipment . 

4.8.2  Compressor  Inlet  Pressure  Gage  (0  to  100  inHg) 

4.8.2. 1 Connect  the  test  equipment  to  the  test  system  COMP  INLET  connection  as  shown  in  figure  4-11. 
Verify  that  the  pressure  regulator  is  in  the  OFF  position  (fully  counterclockwise). 

4. 8. 2. 2 Set  the  pneumatic  calibrator  (item  2.31)  controls  as  follows: 


REGULATOR  1 fully  ccw 

REGULATOR  2 fully  ccw 

Selector  valve  P1 

“S”  port  vented 
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I;  CAUTION  \ 


DO  NOT  APPLY  MORE  THAN  150  LB/IN2  TO  THE  PNEUMATIC 
CALIBRATOR.  DAMAGE  TO  THE  PRESSURE  REGULATORS  MAY 
RESULT. 

4. 8. 2. 3 Open  the  nitrogen  cylinder  valve.  Adjust  the  nitrogen  supply  cylinder  pressure  regulator  to  obtain 
a 60-lb/in2  pressure. 

4. 8.2.4  Adjust  the  pneumatic  calibrator  REGULATOR  1 to  obtain  the  standard  indications  listed  in  table 
4-16.  Verify  that  the  TI  indicates  within  the  limits  specified. 


Table  4-16.  Compressor  Inlet  Pressure  Gage  Test 


STANDARD  INDICATION  IN  inHg 

LIMIT  OF  ERROR  ON  TI  IN  inHg 

0.0 

— 

10.0 

9.5  to  10.5 

30.0 

29.5  to  30.5 

50.0 

49.5  to  50.5 

70.0 

69.5  to  70.5 

90.0 

89.5  to  90.5 

! L8.2.5  Reduce  the  pressure  to  zero. 

1 L8.3  Compressor  Inlet  Differential  Pressure  Gage  ( + 30;  0;  -30  inHg) 


I X. 8. 3.1  Connect  the  test  equipment  to  the  test  system  COMP  INLET  DIFF  connection  as  shown  in  figure 

*1-11. 


H.8.3.2 

P 


n 

h 


Set  the  pneumatic  calibrator  controls  as  follows: 

REGULATOR  1 
REGULATOR  2 
Selector  valve 
“S”  port 


fully  ccw 
fully  ccw 
PI 

vented 


,1.8. 3. 3 Adjust  the  pneumatic  calibrator  REGULATOR  1 to  obtain  the  standard  indications  listed  in  table 
^-7.  Verify  that  the  TI  indicates  within  the  limits  specified. 


Table  4-17.  Compressor  Inlet  Differential  Pressure  Gage  Test 


STANDARD  INDICATION  IN  inHg 

LIMITS  OF  ERROR  ON  TI  IN  inHg 

0.0 

5.0 

4.4  to  5.6 

10.0 

9.4  to  10.6 

15.0 

14.4  to  15.6 

20.0 

19.4  to  20.6 

25.0 

24.4  to  25.6 
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2.33  VACUUM  PUMP  2.31  PNEUMATIC  CALIBRATOR 

(0  to  120  inHg) 


Figure  4-12.  Compressor  Inlet  Differential  Pressure  Gage  Vacuum  Test 

4. 8. 3.4  Reduce  the  pressure  to  zero. 

4.8. 3. 5 Connect  the  test  equipment  to  the  test  system  COMP  INLET  DIFF  connection  as  shown  in  figure 
4-12. 

i 

4.8.3. 6 Set  the  pneumatic  calibrator  controls  as  follows: 

Selector  valve  P3 

‘P3’  port  vented 

4. 8. 3. 7 Close  the  vacuum  control  valve,  bleed  valve  (items  2.32)  and  start  the  vacuum  pump  (item  2.33) 

4.8. 3. 8 Adjust  the  vacuum  control  valve  to  obtain  the  standard  indications  listed  in  table  4-17.  Verify  tha 
the  TI  indicates  within  the  limits  specified. 

4. 8. 3. 9 Stop  the  vacuum  pump  and  open  the  bleed  valve  to  bring  the  pressure  to  zero. 

4.8.3.10  Disconnect  the  test  equipment . 

4.8.4  Atmospheric  Pressure  Gage  (26.0  to  31.5  inHg  abs) 

4.8.4. 1 Compare  the  TI  indication  to  the  aneroid  barometer  several  times  during  the  calibration  day 
Verify  that  the  TI  indicates  within  ±0.02  inHg  of  the  standard  indication. 


4.9  THRUST  TEST 

4.9.1  Thrust  Indicating  System  (0  to  30,000  lbf) 
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£ 
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4 


2.38  DIGITAL  FORCE  INDICATOR 


LOAD  CELL  2.35  HYDRAULIC  PUMP 


Figure  4-13.  Thrust  System  Tension  Test 


,^.9.1.1  Connect  the  test  equipment  as  shown  in  figure  4-13.  Verify  that  the  TI  right-hand  load  cell  is 
onnected  to  the  TI  indicator  channel  1 and  left-hand  to  channel  2. 

I* 

1.9. 1.2  Set  the  TI  function  selector  to  OPERATE  and  CHANNEL  selector  to  1 +2.*  Allow  30  minutes 
lior  warm-up. 

I 

i *NOTE 

I 

The  TI  will  totalize  the  force  applied  to  both  load  cells  in  the  1 + 2 position, 
i No  other  TI  functions  are  used  for  jet  engine  thrust  measurement. 


.9.1.3  Remove  all  force  from  the  standard  (item  2.37)  and  TI  load  cells. 

h 

1-.9.1.4  Refer  to  the  NCL  calibration  reports  for  the  digital  force  indicator  (item  2.38).  Set  and  adjust 
le  standard  controls  as  specified. 

.9.1.5  Verify  that  the  TI  indicates  00000.  Adjust  the  1+2  ZERO  potentiometer  as  necessary. 

.9.1.6  Apply  pressure  to  obtain  a 60.00  percent  (15,000  lbf)  standard  indication. 

.9.1.7  Verify  that  the  TI  indicates  between  29,940  and  30,060  lbf.  Adjust  the  TI  1 + 2 SPAN 
otentiometer  as  necessary. 

.9.1.8  Reduce  the  pressure  to  bring  the  force  to  zero.  Verify  that  the  TI  indicates  00000. 
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NOTE 

Interaction  occurs  between  the  TI  zero  and  span  adjustments.  Repeat  steps 
4.9. 1.5  through  4.9. 1.8  until  no  further  adjustment  is  necessary. 


4.9. 1.9  Apply  pressure  to  obtain  the  standard  force  indications  listed  in  table  4-18.  Verify  that  the  TI 
indicates  within  the  limits  specified.* 

*NOTE 


Linearity  adjustments  are  provided  on  the  TI  indicator  chassis. 
Table  4-18.  Thrust  System  Tension  Test 

STANDARD 

LIMIT  OF  ERROR  ON 

NOMINAL  FORCE  IN  POUNDS 

INDICATION  IN  PERCENT 

TI  IN  Ibf 

2500 

10.00 

4925  to  5075 

5000 

20.00 

9925  to  10075 

7500 

30.00 

14925  to  15075 

10000 

40.00 

19925  to  20075 

12500 

50.00 

24925  to  25075 

4.9.1.10 

Reduce  the  pressure  to  bring  the  force  to  zero.  Remove  all  force  from  the  standard  and  TI  load 

cells. 

4.9.1.11 

Set  the  TI  function  selector  to  CALIB.  Note  the  TI  indication.  Record. 

4.9.1.12  Post  the  TI  CALIB.  1 + 2 value  in  the  control  cab. 


4.9.1.13  Disconnect  the  test  equipment. 
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CALIBRATION  CHECKLIST 

11ND- GEN -1 3900/2  (3-63) 


TEST  INST ( S):  Portable  Universal  Engine  Run-Up  Test  System 


PROC.  NO.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO. 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

I roL 
V 

(6) 

CALIBRATION  TOLERANCES 

(7) 

FIRST  RUN 

(4) 

SECON  D RUN 

(5) 

4.1 

ELECTRICAL  METER  TESTS 

4.1.1 

DC  Power  Supply  Voltmeter  (0  to 

50  V dc) 

4.1 .1.7 

50  V dc 

49.5  to  50.5  V dc 

99 

30 

29.5  to  30.5 

99 

10 

9.5  to  10.5 

4.1.2 

DC  Power  Supply  Ammeter  (0  to 

00  Adc) 

4.1.2 .8 

100  A dc 

.050  V dc 

.0495  to  .0505  V dc 

4.1.2.10 

60 

.030 

.0295  to  .0305 

95 

20 

.010 

.0095  to  .0105 

4.1.5 

Function  Test 

4.1. 5 .2 

DC  Voltage 

ck  ( ) 

25  to  31  V dc 

f 

4.3 

VIBRATION  ANALYZER  TEST 

4.3.1 

Function  Test 

4.3.1 .5 

Calibrate  Signal 

5 to  15 

ck  ( ) 

4.3.1 .6 

Calibrate  Signal 

5 

ck  ( ) 

Adjust  to  5 

4.3.1 .7 

Sensitivity  Controls 

fsc 

ck  ( ) 

4.3.2 

Velocity  Linearity  Test 

4.3 .2 .8 

VX0.1 

4.00 

ck  ( ) 

Adjust  to  4.00 

4.3.2.11 

VX  1.0 

4.00 

3.90  to  4.10 

4.3.2.13 

5.00 

5.00 

ck  ( ) 

Adjust  to  fsc 

4.3.2.14 

4.00 

4.00 

3.90  to  4.10 

>9 

3.00 

3.00 

2.90  to  3.10 

99 

2.00 

2.00 

1.90  to  2.10 

99 

1.00 

1.00 

0.90  to  1.10 
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1 1 D • GEN  *1  3900/2  (3-  63  ) 


TEST  I NST  ( S):  Portable  Universal  Engine  Run-Up  Test  System 


PROC.NO.  NA1 7-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO. 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

V 

(6) 

CALIBRATION  TOLERANCES 
(7) 

FIRST  RUN 

(4) 

SECOND  RUN 

(5) 

4.3.3 

Displacement  Linearity  Test 

4.3 .3.8 

D X 0.1 

4.00 

ck  ( ) 

Adjust  to  4.00 

4.3.3.11 

DX  1.0 

4.00 

3.90  to  4.10 

4.3.3.14 

5.0 

5.0 

ck  ( ) 

Adjust  to  fsc 

4.3.3.15 

4.0 

4.0 

3.8  to  4.2 

») 

3.0 

3.0 

2.8  to  3.2 

)» 

2.0 

2.0 

1.8  to  2.2 

») 

1.0 

1.0 

0.8  to  1.2 

4.3.4 

Range  Test 

4.3.4.8 

5 

4.00 

ck(  ) 

Adjust  to  4.00 

4.3 .4.9 

15 

12.0 

11.7  to  12.3 

I 

! ” 

50 

40.0 

39.0  to  41.0 

150 

120 

117  to  123 

>> 

500 

400 

390  to  410 

»> 

. 

1500 

1200 

1170  to  1230 

1.3.5 

Input  Filter  Test 

1.3.5.10 

Filter  # 1 Freq 

ck  ( ) 

46  or  greater 

1.3.5.12 

1/2  Freq 

ck  ( ) 

5 or  less 

1.3.5.10 

Filter  # 2 Freq 

ck  ( ) 

46  or  greater 

1.3.5.12 

l 

1/2  Freq 

ck  ( ) 

5 or  less 

-.3.5.10 

Filter  #3  Freq 

ck  ( ) 

46  or  greater 

.3.5.12 

1/2  Freq 

ck  ( ) 

5 or  less 

1 

' 

, 

'l 

•i 
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11ND- GEN -1  3900/2  ( 3-63) 


TEST  INST ( S) : Portable  Universal  Engine  Run-Up  Test  System 

PROC.  NO.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2 

SER.NO. 

PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

✓ 

(6) 

CALIBRATION  TOLERANCES 

(7) 

FIRST  RUN 

(4) 

SECON  D RUN 

(5) 

4.4 

SPEED  INDICATOR  TESTS 

4.4.1 

N2/N1  Digital  Speed  Indicator  (0  1 

O 110%) 

N2 

$ 

4.4.1. 9 

20% 

19.9  to  20.1  % 

40 

39.9  to  40.1 

60 

59.9  to  60.1 

>9 

80 

79.9  to  80.1 

99 

100 

99.9  to  100.1 

N1 

4.4.1 .9 

20% 

19.9  to  20.1  % 

99 

40 

39.9  to  40.1 

99 

60 

59.9  to  60.1 

99 

80 

79.9  to  80.1 

99 

100 

99.9  to  100.1 

4.4.2 

N2/N1  Percent  Tachometer  (0  to  ' 

10%) 

N2 

4.4 .2 .6 

20 

19.5  to  20.5% 

99 

40 

39.5  to  40.5 

99 

60 

59.5  to  60.5 

99 

80 

79.5  to  80.5 

99 

100 

99.5  to  100.5 

N1 

4 .4.2 .6 

20 

19.5  to  20.5% 

99 

40 

39.5  to  40.5 

99 

60 

59.5  to  60.5 

99 

80 

79.5  to  80.5 

99 

100 

99.5  to  100.5 
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1 1ND- GEN -1 3900/2  (3-63) 


TEST  INST ( S) : Portable  Universal  Engine  Run-Up  Test  System 


P_  PROC.NO.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO 


F PROCEDURE 
STEP 
NO. 

(1  ) 

FUNCTION  TESTED 

NOMINAL 

MEASURED  VALUES 

OUT 
O F 

roL 

✓ 

(6) 

CALIBRATION  TOLERANCES 

(7) 

(2) 

(3) 

FIRST  RUN 

(4) 

SECON  D RUN 

(5) 

t 4.5 

FUEL  FLOW  TESTS 

i 4.5.1 

Digital  Fuel  Flow  Rate  Indicator  z 

nd  Turbine  M 

eters  (570  to 

11 4,000  lb/h; 

t 4.5.1.19 

High  Range  K 

(record) 

i 4.5.1.28 

Low  Range  K 

(record) 

i 4.5.1.34 

lb/h  Test 

1000  lb/h 

995  to  1005  lb/h 

)> 

3000 

2985  to  3015 

») 

5000 

4975  to  5025 

» 

7000 

6965  to  7035 

9000 

8955  to  9045 

4 „ 

10000 

9950  to  10050 

4 -, 

20000 

19900  to  20100 

>4  „ 

T~ i- 

30000 

29850  to  30150 

jU  " 

40000 

39800  to  40200 

J_ 

_ 4.5.2 

Specific  Gravity  Indicator  (0.680 

o 0.850) 

*!_  4.5 .2.7 

Specific  Gravity 

— 

(record) 

4.5 .2 .8 

TI  Indication 

— 

± 1 .7  divisions 

|L. 

4.6 

TEMPERATURE  INDICATOR  T 

iSTS 

4.6.1 

Dual  Range  Temperature  Indicato 

r (0  to  2400° 

7 Type  K/0  t< 

i 1200°F  Typ 

J) 

i.; 

r 

i.: 

Range  1 

~4.6.1.10 

100°F 

94  to  106°F 

1"  4.6.1.12 

2300 

2294  to  2306 

_ 4.6.1.13 

400 

394  to  406 

800 

794  to  806 

»> 

1200 

1194  to  1206 

1600 

1594  to  1606 

2000 

1994  to  2006 

' 

1 

" 

= 
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1 1 N D- GEN  - 1 3900 /2  (3-63) 


T EST  I NST  ( S ) : Portable  Universal  Engine  Run-Up  Test  System 


PROC.  NO.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO. 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

(6) 

CALIBRATION  TOLERANCES 
(7) 

FIRST  RUN 

(4  ) 

SECON  D RUN 

(5) 

Range  2 

4.5.1.23 

50 

47  to  53°F 

4.6.1.25 

1150 

1147  to  1153 

4.6.1.26 

200 

197  to  203 

95 

400 

397  to  403 

95 

600 

597  to  603 

99 

800 

797  to  803 

95 

1000 

997  to  1003 

4.7 

HYDRAULIC  PRESSURE  INDK 

ATOR  TEST 

S 

4.7.1 

Oil  Inlet  Pressure  Indicator  and  T 

ansmitter  (0 

to  100  lb/in^' 

4.7. 1.3 

0 lb  /in-^ 

— 

99 

10 

8 to  12  lb/in^ 

99 

30 

28  to  32 

99 

50 

48  to  52 

99 

70 

68  to  72 

55 

90 

88  to  92 

4.7.2 

A/B  Fuel  Inlet  Pressure  Indicator 

and  Transmit 

ter  (0  to  100 

b/in^) 

4.7.1 .3 

0 lb/in-2 

— 

99 

10 

8 to  12  lb/in-^ 

59 

30 

28  to  32 

59 

50 

48  to  52 

99 

70 

68  to  72 

95 

90 

88  to  92 
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CALIBRATION  CHECKLIST 

ItNO- GEN  -I  3900/2  ( 3-  63  ) 


TEST  INST(S):  Portable  Universal  Engine  Run-Up  Test  System 


iPROC.no.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO. 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

✓ 

(6) 

CALIBRATION  TOLERANCES 

(7) 

FIRST  RUN 

(4) 

SECON  D RUN 

(5) 

4.7.2 

Fuel  Inlet  Pressure  Indicator  and  ' 

'ransmitter  (0 

to  100  lb/in^ 

) 

4.7. 1.3 

0 lb/in2 

— 

>» 

10 

8 to  12  lb/in2 

30 

28  to  32 

»» 

50 

48  to  52 

»» 

70 

68  to  72 

»» 

90 

88  to  92 

‘ 4.7.2 

Anti-Ice  Air  Pressure  Indicator  an 

1 Transmitter 

(Oto  100  lb/: 

n2) 

‘ 4.7. 1.3 

0 lb/in- 

— 

A 

10 

8 to  12  lb/in2 

A 

if  ” 

30 

28  to  32 

i:  - 

50 

48  to  52 

• ■ 

, j » 

70 

68  to  72 

it  ” 

90 

88  to  92 

r- 

f 

\\  4.7.3 

Oil  Outlet  Pressure  Indicator  and 

Transmitter  (( 

) to  200  lb/in 

1 4.7.33 

L 

0 lb/in2 

— 

) - 

l 

50 

46  to  54  lb/in2 

\ ” 

100 

96  to  104 

” 

|_ 

150 

146  to  154 

190 

186  to  194 

i: 

i . 

i 

■ 

• " 

, 

V 

•i 
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CALIBRATION  CHECKLIST 

1 1 N 0- GEN  - 1 3900 /2  ( 3-  63  ) 


TEST  INST(S):  Portable  Universal  Engine  Run-Up  Test  System 


PROC.  NO.  NA17-20QGE-02  MFR  Space  Corp.  MODEL  NER-2  SER.NO. 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

(6) 

CALIBRATION  TOLERANCES 
(7) 

FIRST  RUN 

(4) 

SECON  D RUN 

(5) 

4.7.4 

Compressor  Bleed  Air  Pressure  In 

iicator  and  T 

ansmitter  (0 

;o  200  lb/in2) 

4.7. 3. 3 

0 lb/in2 

— 

99 

50 

46  to  54  lb/in2 

99 

100 

96  to  104 

99 

150 

146  to  154 

99 

190 

186  to  194 

4.7.5 

Fuel  Manifold  No.  1 Pressure  Ind 

cator  and  Tra 

nsmitter  (0  tc 

1 1000  lb/in2) 

4.7.5 .2 

0 lb/in2 

— 

” 

100 

80  to  120  lb/in2 

99 

300 

280  to  320 

99 

500 

480  to  520 

99 

700 

680  to  720 

99 

900 

880  to  920 

4.7.6 

Fuel  Manifold  No.  2 Pressure  Ind 

cator  and  Tr; 

nsmitter  (0  t( 

1000  lb /in2; 

4.7. 5.2 

0 lb/in2 

— 

99 

100 

80  to  120  lb/in2 

99 

300 

280  to  320 

99 

500 

480  to  520 

99 

700 

680  to  720 

99 

900 

880  to  920 
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1 1 NO. GEN  . I 3900 /Z  ( 3- 63 ) 


TEST  INST(S):  Portable  Universal  Engine  Run-Up  Test  System 


^PROC.  no.  NA17-20QGE-02  MFR 

Space  Corp 

MODEL  NER  2 

SERNO. 

1 PROCEDURE 
STEP 
NO. 

(1) 

FUNCTION  TESTED 

NOMINAL 

MEASURED  VALUES 

OUT 
O F 

roL 

✓ 

(6) 

CALIBRATION  TOLERANCES 

(7) 

(2) 

(3) 

FIRST  RUN 

(A) 

SEC  ON  D RUN 

(5) 

4.7.7 

Hydraulic  Pump  Pressure  Indicato 

r and  Transm 

tter  (0  to  50C 

0 lb/in2) 

4.7.7 .3 

0 lb/in2 

• 

— 

M 

1000 

900  to  1 100  lb/in2 

*1 

2000 

1900  to  2100 

3000 

2900  to  3 100 

4000 

3900  to  4100 

4.8 

PNEUMATIC  PRESSURE  INDiq 

KTOR  TESTS 

4.8.1 

Compressor  Discharge  Pressure  ln< 

licator  (0  to  , 

00  inHg  abs) 

4.8. 1.5 

50  inHg  abs 

20  inHg 

48  to  52  inHg  abs 

* ” 
'A-L 

100 

70 

98  to  102 

1 " 

150 

120 

148  to  152 

” 

200 

170 

198  to  202 

j.L  4.8.2 

Compressor  Inlet  Pressure  Gage  (0 

to  100  inHg) 

f.J  4. 8. 2.4 

0 inHg 

— 

11  • „ 

10 

9.5  to  10.5  inHg 

1 ■ ' „ 
K- 

30 

29.5  to  30.5 

1 » 

l._ 

50 

49.5  to  50.5 

1 ' „ 

70 

69.5  to  70.5 

i ” 

90 

89.5  to  90.5 

(U 

i 

. 

. 

. 

. 

i 
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CAL I BRAT  I OH  CHECKLIST 

UNO- GEN  - 1 3900  /2  ( 3-63  ) 


TEST  INST(S):  Portable  Universal  Engine  Run-Up  Test  System 


PROC.  NO.  NA17-20QGE-02 MFR  Space  Corp. MODEL  NER-2 SER'N0- 


PROCEDURE 

STEP 

NO. 

(1  ) 

FUNCTION  TESTED 
(2) 

NOMINAL 

(3) 

MEASURED  VALUES 

OUT 
O F 

roL 

✓ 

(6) 

CALIBRATION  TOLERANCES 
(7) 

FIRST  RUN 

(4) 

SE  CON  D RUN 

(5) 

4.8.3 

Compressor  Inlet  Differential  Pre: 

sure  Gage  (+3 

0;  0;  —30  inE 

g) 

4. 8. 3. 3 

0 inHg 

— 

99 

+5 

4.4  to  5.6  inHg 

99 

+10 

9.4  to  10.6 

99 

+ 15 

14.4  to  15.6 

99 

+20 

19.4  to  20.6 

99 

+25 

24.4  to  25.6 

99 

-5 

4.4  to  5.6 

99 

-10 

9.4  to  10.6 

99 

-15 

14.4  to  15.6 

99 

-20 

19.4  to  20.6 

99 

-25 

24.4  to  25.6 

4.8.4 

Atmospheric  Pressure  Gage  (26.0 

to  31.5  inHg ; 

ibs) 

4.8.4. 1 

1.  Ambient 

ck  ( ) 

±0.02  from  ambient 

99 

2. 

ck(  ) 

99 

3. 

ck  ( ) 

99 

4. 

ck  ( ) 

99 

5. 

ck  ( ) 

4.9 

THRUST  TEST 

4.9.1 

Thrust  Indicating  System  (0  to  3 

3,000  lbf) 

4.9. 1.5 

Olbf 

Olbf 

— 

4.9.1. 7 

30000 

15000 

29925  to  30075  lbf 

4.9.1. 8 

0 

0 

— 

4.9. 1.9 

5000 

2500 

4925  to  5075  lbf 

99 

10000 

5000 

9925  to  10075 

99 

15000 

7500 

14925  to  15075 

99 

20000 

10000 

19925  to  20075 

99 

25000 

12500 

24925  to  25075 

4.9.1.11 

CAUB  1 + 2 

(record) 

r 

4-43/(4-44  blank) 


1 
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APPENDIX  A 

VIBRATION  TRANSDUCER  SENSITIVITY 

MFR  MODEL  NOMINAL  SENS  mV/in/s 


WAVE  LABS 

700 

105 

WAVE  LABS 

705 

105 

CEC 

4-125-0001 

105 

CEC 

4-125-0002 

145 

CEC 

4-125-0112 

105 

CEC 

4-102 

110 

CEC 

4-123-0001 

135 

CEC 

4-128-0001 

60 

CEC 

4-128-0006 

105 

CEC 

4-123A 

135 

*U.S.  GOVERNMENT  PRINTING  OFFICE:  ,978-603-006/1i5I5 


A-l/(A-2  blank) 


■ 


I 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INDOCHINE  SYSTEM 

♦PITUITARY 

(47) 

(«9) 

(5  0) 

(50) 

ADENOMA,  NCS 

2 (4%) 

1 (2%) 

1 (2%) 

CHROMOPHOBE  ADENOMA 

17  (36%) 

18  (37%) 

19  (38%) 

17  (34%) 

•ADRENAL 

(50) 

(49) 

(50) 

(50) 

CORTICAL  ADENOMA 

1 (2%) 

1 (2%) 

PHEOCHROHCCYTOHA 

1 (2%) 

2 (4%) 

•THYROID 

(49) 

(47) 

(5  0) 

(49) 

C-CELL  ADENOMA 
C-CELL  CARCINOMA 

1 (2%) 

1 (2%) 

2 (4%) 

•PARATHYROID 

(33) 

(32) 

(38) 

(43) 

ADENOMA,  NCS 

1 (3%) 

•PANCREATIC  ISLETS 

(50) 

(50) 

(5  0) 

(49) 

ISLET-CEIL  ADENOMA 

1 (2%) 

1 (2%) 

REPRODUCTIVE  SYSTEM 

♦MAMHAPY  GLANI 

(50) 

(50) 

(50) 

(50) 

ADENOMA,  NCS 

1 (2%) 

1 (2%) 

ADBNOCARCINOMA,  NOS 
PAPILLARY  CYSTADENOMA,  NOS 

1 (2%) 

2 (4%) 

1 (2%) 

FIBROADENOMA 

6 (12%) 

12  (24%) 

16  (32%) 

15  (30%) 

♦PREPUTIAL  GLAND 

(50) 

(50) 

(50) 

(50) 

CARCINOMA, SOS 

1 (2%) 

3 (6%) 

1 (2%) 

ADENOMA,  NCS 

2 (4%) 

1 (2%) 

•UTERUS 

(50) 

(49) 

(49) 

(48) 

CARCINOMA, NOS 

PAPILLARY  CYSTADENOMA,  NOS 

1 (2%) 

1 (2%) 

ENDOMETRIAI  STROMAL  EOLYP 

6 (12%) 

5 (10%) 

6 (12%) 

8 (17%) 

ENDOMETRIAL  STROMAL  SARCOMA 

1 (2%) 

NERVOUS  SYSTEM 

•CEREBRUM 

(50) 

(50) 

(50) 

(50) 

ASTROCYTOMA 

1-12*1 

f NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


UNTREATED  VEHICLE 

CONTROL  CONTROL  LOW  DOSE  HIBH  DOSE 


(50)  (50)  (50)  (50) 

1 (2*) 

MUSCULOSKELETAL  SYSTEM 
HONS 

EOEY  CAVITIES 
NONE 

All  OTHER  SYSTEMS 
NONE 


SPECIAL  SENSE  ORGANS 

•EYE/CONJUNCTIVA 

SUUANOOS  CELL  CARCINOMA 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY  50 

NATURAL  DEATHS  11 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  K II  LED 

TERMINAL  SACRIFICE  39 

ANIMAL  HISSING 


50  50  50 

15  4 8 

3 2 

35  43  40 


9 INCLUDES  AUTOLYZED  ANIMALS 


* NUNBEP  OP 

* NUMBER  OF 


ANIMALS  BI^H  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECRCPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

TOMOR  SUMMARY 


TOTAL  ANIMALS  BITH  PRIMARY  TOMORS*  30 
TOTAL  PRIMARY  TOMORS  42 

TOTAL  ANIMALS  BITH  BENIGN  "UNOES  27 

TOTAL  BENIGN  TOMORS  34 

TOTAL  ANIMALS  BITH  MALIGNANT  TOMORS  8 
TOTAL  MALIGNANT  TOHOPS  8 


TOTAL  ANIMALS  BITH  SECONDARY  TOMORS# 
TOTAL  SECCNDAP  Y TOMORS 

TOTAL  ANIMALS  BITH  TOMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TOMOFS 

TO^AL  ANIMALS  BITH  TOMORS  UNCERTAIN- 
PRIMARY  OP  METASTATIC 
TOTAL  ONCEFTAIN  TOMOPS 


38  37  35 

56  54  55 

32  36  32 

45  48  42 

11  6 11 

11  6 13 


* PRIMARY  TOMORS:  ALL  TOMORS  EXCEPT  SECONDARY  TtlHORS 

# SECONDARY  TUMOPS:  METASTATIC  TOMORS  OR  TOMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
MICE  ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 
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TABLE  B1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


UNTREATED  VEHICLE 


CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

50 

50 

50 

50 

ANIMALS 

HISSING 

1 

ANIMALS 

NECROFSIED 

49 

50 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

49 

50 

50 

49 

INTEGUMENT ART  SYSTEM 


♦ SKIN 

(49) 

(50) 

(50) 

(49) 

BASAL-CELL  TUMOP 
FIBROMA 

1 (2%) 

1 (2%) 

♦ SUBCUT  TISSUE 

(49) 

(50) 

(50) 

(49) 

FIBROMA 

2 (4*) 

FIBROS ARCCMA 

6 (12*) 

4 (8*) 

5 (10%) 

3 (6%) 

FIBROUS  HISTIOCYTOMA 

1 (2*) 

FESPIBATORY  SYSTEM 

CLUNG 

(<*9) 

(50) 

(50) 

(49) 

HEP ATOCEILULAR  CARCINOMA,  METAST 

2 

(4X) 

2 

(4*) 

3 

(6*) 

1 (2*) 

ALVEOL  AR/ERONCHIOLAR  ADENOMA 

8 

(16%) 

3 

(6X) 

3 

(6%) 

ALVEOLAR/BRONCHIOLAR  CARCINOMA 

1 

(2*) 

1 

(2*) 

2 

(4  %) 

CORTICAL  CARCINOMA,  METASTATIC 

1 

(2%) 

SEBACEOUS  ADENOCARCINOMA,  METAST 

1 

(2%) 

FIBROS  ARCCMA,  METASTATIC 

1 

(2*) 

1 

(2*) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  OPGANS 

(49) 

(50) 

(50) 

(49) 

MALIG. LYMEHOMA,  LYMPHOCYTIC 

TYPE 

1 (2*) 

1 (2*) 

5 (10*) 

3 (6%) 

MALIG. LYMFHOMA,  HISTIOCYTIC 

TYPE 

4 (8*) 

2 (4%) 

3 (6  S) 

1 (2*) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

1 (2%) 

GRANULOCYTIC  LEUKEMIA 

1 (2*) 

•SPLEEN 

(49) 

(50) 

(50) 

(49) 

HEMANGIOMA 

1 (2*) 

HEHANGIOSAFCOMA 

2 (4*) 

1 (2*) 

MALIG. LYMPHOMA,  HISTIOCYTIC 

TYPE 

1_!2*1 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICPOSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROFSIED 


59 


TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HI6H  DOSE 

•DUODENUM 

HALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(«9) 

1 (2*) 

(49) 

(5  0) 

(49) 

•THYMUS 

LIPOSARCCEA 

(19) 

(22) 

1 (5*) 

(22) 

(8) 

CIRCULATORY  SYSTEM 

NONE 

DIGEST IT E SYSTEM 

•LIVER 

HEPATOCELLULAR  ADENOMA 
HEPATOCELLULAR  CARCINOMA 
HEHANGIOSAECOHA 

(«9) 

3 («*) 

17  (35*) 

(50) 

15  (30*) 
2 (4*) 

(50) 

13  (26S) 
1 (2*) 

(49) 

1 (2*) 
20  (41*) 
2 (4*) 

•BILE  DUCT 

CARCINOS  AFCOMA 

(99) 

(50) 

1 (2*) 

(50) 

(49) 

•PANCREAS 

COPTIC Al  CARCINOMA,  METASTATIC 

(49) 

(50) 

1 (2*) 

(49) 

(48) 

•STOMACH 

CARCINOMA, NOS 
SQUAMOUS  CELL  PAPILLOMA 
ADENOMATOUS  POLYP,  NOS 

(49) 

1 (2*) 

(49) 

1 (2*) 

(4  9) 

(49) 

1 (2*) 

1 (2*) 

•SMALL  INTESTINE 

HEHANGIOSAFCOHA,  METASTATIC 

(49) 

(49) 

1 (2*) 

(50) 

(49) 

•JEJUNUM 

CARCINOMA, NOS 

(49) 

1 (2S) 

(“9) 

(5  0) 

(49) 

URINARY  SYSTEM 

•URINARY  BLAEEE3 

TRANSITICNAL-CELL  PAPILLOMA 

(49) 

(50) 

1 (2*) 

(50) 

(49) 

ENDOCRINE  SYSTEM 

•ADRENAL 

CORTICAL  ALENOHA 

(4  8) 

(49) 

(49) 

(49) 

• NUMBER  OP  ANIMALS  BITH  TISSUE  EXAMINED  MICROSCOPICALLY 

• NUMBEP  OP  ANIMALS  NECRCPSIED 


TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  003E 

CORTICAL  CARCINOMA 
PHEOCHROMCCYTOHA 

1 (2%) 
2 (4%) 

5 (10*) 

•THYROID 

FO LLICIIL AP-CELL  ADENOMA 

(47) 

(47) 

(18) 

(48) 

1 (2*) 

REPRODUCTIVE  SYSTEM 

•PROSTATE 

HEM ANGIOSA  ROOM A , METASTATIC 

(49) 

(50) 

1 (2%) 

(50) 

(49) 

• TESTIS 

INTERSTITIAL-CELL  TUMOR 

(49) 

(50) 

(47) 

(<*8) 

1 (2*) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

♦EYELID 

SEBACEOUS  ADENOCARCINOMA 

(49) 

(50) 

1 (2*) 

(50) 

(49) 

* HARDERIAN  GLAND 
CARCINOMA, NOS 

(49) 

(50) 

1 (2*) 

(50) 

(49) 

MUSCULOSKELETAL  SYSTEM 

NONE 

EOEY  CAVITIES 

NONE 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

CARCINOSAFCOHA,  METASTATIC 
— flSSAHSIOSAECpHA 

(49) 

(50) 

1 (2%) 

(50) 

(09) 

• NUMBER  OF  ANIMALS  HITS  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROFSIED 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED  VEHICLE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY  50 

NATURAL  DEATHS  12 

MORIBUND  S ACF I PICE 
SCHEDULED  SACRIFICE 

ACCIDENTALLY  KILLED  1 

TERMINAL  SACRIFICE  36 

ANIMAL  HISSING  1 


a INCLUDES  AUTCLYZED  ANIMALS 


50  50  50 

18  10  14 

1 

1 2 

30  36  34 


TUMOR  SUMMARY 


TOTAL  ANIMALS  KITH  PRIMARY  TUMORS*  32 
TO^AL  PRIMARY  TUMORS  45 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS  12 

TOTAL  BENIGN  TUMORS  13 

TOTAL  ANIMALS  HITH  MALIGNANT  TUMORS  26 
TOTAL  MALIGNANT  TUMOPS  32 

TO'rAL  ANIMALS  HITH  SECONDARY  TUMORS#  3 
TOTAL  SECONDARY  TUMOPS  3 


TOTAL  ANIMALS  HITH  TUMORS  UNCERTAIN- 
BENIGN  05  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 


29  31  28 

43  41  36 

8 9 4 

8 12  4 

25  25  25 

35  29  32 

7 3 1 

9 3 1 


TOTAL  ANIMALS  HITH  TUMORS  UNCEFTAIN- 
PP.IMARY  OP  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PPIMARY  TUHCFS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  OPGAN 
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TABLE  B2 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  OOSE 

HIGH  OOSE 

ANIMALS 

INITIAILY  IN  STUDY 

50 

50 

50 

50 

ANIMALS 

HISSING 

1 

ANIMALS 

NECROFSIED 

50 

49 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

50 

49 

50 

50 

INTEGUMENTARY  SYSTEM 


•SKIN 

(50) 

(49) 

(50) 

(50) 

SQUAMOUS  CELL  PAPILLOMA 

1 (2X) 

•SUBCUT  TISSUE 

(50) 

(49) 

(50) 

(50) 

FIBROS  ARCC  H A 
HEMANGIOMA 

1 (2X) 

1 (2X) 

1 

RESPIRATORY  SYSTEM 


♦LUNG  (50) 

ADENOCARCINOMA,  NOS,  METASTATIC 
ALVEOL AR/ERONCHIOLAR  ADENOMA  2 (4%) 

ALVEOLAR/EFONCHIOLAR  CAFCINOHA 


(49)  (50)  (50) 

1 (2X) 

1 ( 2 X)  3 ( 6 X ) 

2 (4X) 


HEMATOPOIETIC  SYSTEM 


•MULTIPLE  ORGANS 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 
MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 
MALIGNANT  LYMPHOMA,  MIXED  TYPE 
GRANULOCYTIC  LEUKEMIA 

(50) 

3 (6%) 
10  (20X) 
3 (6X) 

1 (2X) 

(49) 

6 (12X) 

7 (14X) 
3 ( 6X) 

1 (2%) 

(50) 

7 (14X) 

8 ( 16X) 
1 (2X) 

(50) 

10  (20X) 
10  (20X) 

* SPLEEN 

HEMANGIOSAPCOMA 

(50) 

(49) 

(50) 

1 (2%) 

(50) 

♦MESENTERIC  L.  NODE 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

(48) 

1 (2X) 

(48) 

(50) 

(50) 

CIRCULATORY  SYSTEM 
NONE 


# NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


HITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NEC  RC  PSIFD 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

DIGESTIVE  SYSTEM 

•LIVER 

HEPATOCEIIULAP 

ADENOMA 

(50) 

1 (2*) 

(49) 

(50) 

(50) 

HEPATOCELIULAF 

CAECINOMA 

2 (4%) 

5 (10%) 

2 (4%) 

•PANCREAS 

CARCINOMA,  NOS 

, METASTATIC 

(50) 

1 (2%) 

(49) 

(50) 

(50) 

•STOMACH 

CAECINOMA, NOS 

(50) 

1 (2%) 

(49) 

(49) 

(50) 

URINARY  SYSTEM 
NONE 


INEOCRINE  SYSTEM 


' 

•PITUITAEY 

(45) 

(42) 

(««) 

(31) 

CHPOHOPHOEE  ADENOMA 

1 (2%) 

2 (5%) 

1 (2%) 

1 (3%) 

•ADRENAL 

(50) 

(48) 

(49) 

(50) 

4. 

PHEOCHROMCCYTCMA 

1 (2%) 

1 (2%) 

/• 

•THYROID 

(49) 

(48) 

(48) 

(46) 

0 

FOLLICULAR-CELL  ADENOMA 

1 (2%) 

1 (2%) 

2 (4%) 

£ 

PE PRODUCTIVE  SYSTEM 

.1 

•MAMMARY  GLANE 

(50) 

(49) 

(50) 

(50) 

ADENOMA,  NCS 

1 (2%) 

1 * 

ADENOCARCINOMA,  NOS 

1 (2%) 

5 (10%) 

1 (2%) 

K 

FIBSOADENCEA 

1 (2%) 

i 

•UTERUS 

(50) 

(49) 

(50) 

(50) 

> , 

FIBEOSAP  CCMA 

1 (2%) 

K 

ENDOMETRIAL  STFCNAL  FOLYP 

1 (2%) 

1 (2%) 

2 (4%) 

HEMANGIOMA 

1 (2%) 

1 (2%) 

I* 

Mi 

i 

HEMANGIOSAFCCMA 

1 (2%) 

1 (2%) 

1 (2%) 

•OVARY 

(50) 

(49) 

( - C) 

(50) 

SEPTO LI-CE IL  TUMOP 

1 !2*L_ 

I * NUMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 

I 


i; 

I 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED 

CONTROL 


VEHICLE 

CONTROL 


LOW  DOSE 


HIGH  DOSE 


•MESOVARIUM 

CARCINOMA,  NOS,  METASTATIC 


(50) 


(49) 


(50) 


(50) 


1 (2%) 


NERVOUS  SYSTEM 


NONE 


SFECIAL  SENSE  ORGANS 


♦HARDERIAN  GLAND 
ADENOMA,  NCS 


(50) 


(49) 


(50) 


(50) 


2 (4S) 


2 (4%) 


MUSCULOSKELETAL  SYSTEM 


NONE 


EOEY  CAVITIES 
NONE 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 
FIBROSARCOMA 

(5  0) 

(49) 

(50) 

(50) 

1 (2*) 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

50 

NATURAL  DEATHS 

9 

5 

9 

8 

MORIBUND  SACRIFICE 

SCHEDULED  SACRIFICE 

ACCIDENT ALIY  KILLED 

1 

1 

TERMINAL  SACRIFICE 

41 

43 

40 

U2 

ANIMAL  MISSING 

1 

9 INCLUDES  AUTCLYZED  ANIMALS 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OP  ANIMALS  NECROPSIED 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


UNTREATED  VEHICLE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


TOBOB  SUH  H A R Y 


TOTAL  ANIRALS  WITH  PRIHART  TOHORS*  26 
TOTAL  PRIBART  TOHORS  30 

TOTAL  ANIHALS  WITH  BENIGN  TOHORS  7 

TOTAL  BENIGN  TOHORS  8 

TOTAL  ANIHALS  WITH  HALIGNANT  TOHORS  22 
TOTAL  HALIGNANT  TOHORS  22 

TOTAL  ANIHALS  WITH  SECONDARY  TOHORS#  1 
TOTAL  SECONDARY  TOHORS  2 


TOTAL  ANIHALS  WITH  TOHORS  ON  CERTAIN- 
BENIGN  OR  H AIIGNANT 

TOTAL  ONCERTAIN  TOHORS 


24  29  31 

31  35  35 

7 10  7 

8 11  7 

20  22  26 

23  24  28 

1 

1 


TOTAL  ANIHALS  WITH  TOHORS  ONCERTAIN- 
FRIHARY  OR  HETASTATIC 
TOTAL  ONCBFTAIN  TOHORS 


* FRIMARY  TOHCPS:  ALL  TOHORS  EXCEPT  SECONDARY  TUHOPS 

# SECONDARY  TOHORS:  HETASTATIC  TOHORS  OR  TOHORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  RATS  ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 
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TABLE  Cl 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN 

STUDY 

50 

50 

50 

50 

ANIMALS  NECROPSIED 

49 

50 

50 

50 

ANIMALS  EXAMINED  HIS 

1’JPAT  HOLOGICALL  Y 

49 

50 

50 

50 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

(49) 

(50) 

(50) 

(50) 

EPIDERMAL  INCLU 

ON  CYST 

1 (2%) 

3 (6*) 

1 (2*) 

HYPERKERATOSIS 

1 (2%) 

1 (2*) 

ACANTHOSIS 

1 (2*) 

1 (2*) 

♦SUBCUT  TISSUE 

(49) 

(50) 

(5  C) 

(50) 

STEATITIS 
INFLAMMATION,  C' 

ONIC 

1 (2%) 

1 (2*) 

RESPIRATORY  SYSTEM 

♦ LUNG 

0*8) 

(50) 

(50) 

(50) 

MINERALIZATION 

1 (2*) 

HEMORRHAGE 

5 (10*) 

2 (4*) 

6 (12*) 

5 (10*) 

INFLAMMATION,  S 

PURATIVE 

1 (2*) 

INFLAMMATION,  A 

TE 

1 (2*) 

PNEUMONIA,  CHFO' 

C MURINE 

39  (81*) 

46  (92*) 

43  (86*) 

44  (88*) 

HEMATOPOIETIC  SYSTEM 

♦SPLEEN 

(48) 

(50) 

(50) 

(50) 

ECTOPIA 
FIBROSIS 
FIBROSIS,  FOCAL 

1 (2*) 

1 (2*) 

2 (4*) 

AMYLOIDOSIS 

HEMOSIDEROSIS 

1 (2*) 

1 (2*) 

1 (2*) 

HEMATOPOIESIS 

5 (10*) 

3 (6*) 

1 (2*) 

2 (4*) 

♦SPLENIC  CAPSULE 

(48) 

(50) 

(5  0) 

(50) 

FIBROSIS,  FOCAL 

1 (2*) 

♦LYMPH  NODE 

(47) 

(50) 

(48) 

(50) 

ATROPHY.  NOS 

i_12SL_ 

♦ NUMBED  OF  ANIMALS  RITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBED  OF  ANIMALS  NECROPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATEO 

CONTROL 

VEHICLE 

CONTROL 

LOW  D08E 

HI8H  DOSE 

•CERVICAL  LYMPH  NODE 

(47) 

(50) 

(48) 

(50) 

AMYLOIDOSIS 

1 (2*) 

• BRONCHIA!  LYMPH  NODE 

(47) 

(50) 

(48) 

(50) 

HEMORRHAGE 

1 ( 2 % ) 

1 (2*) 

ATROPHY,  NCS 

1 (2*) 

1 (2*) 

•HESBNTEFIC  L.  NODE 

(47) 

(50) 

(48) 

(50) 

LYHPHANGIECTASIS 

1 (2%) 

1 (2*) 

1 (2*) 

AMYLOIDOSIS 

1 (2%) 

ATROPHY,  NCS 

1 (2*) 

1 (2X) 

CIRCULATORY  SYSTEM 


• HEART/AT  RICH 

(48) 

(50) 

(50) 

(50) 

THROMBOSIS,  NOS 

8 (17%) 

2 (4*) 

4 (8*) 

1 (2*) 

•MYOCARDIUM 

(48) 

(50) 

(5  0) 

(50) 

INPLAHNATICN,  CHRONIC 

6 ( 1 3 X) 

13  (26*) 

1 (2*) 

2 (4*) 

PIBROSIS 

23  (48%) 

27  (54*) 

34  (68*) 

32  (64*) 

PIBROSIS,  IOCAL 

2 (4*) 

1 (2*) 

DEGENERATION,  NOS 

11  (23*) 

6 (12*) 

2 (4  X) 

9 (18*) 

•AORTA 

(49) 

(50) 

(5  0) 

(50) 

THROMBOSIS,  NOS 

1 (2*) 

INPLAHNATICN,  CHRONIC 

1 (2*) 

1 (2*) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(48) 

(49) 

(49) 

(50) 

INPLAHNATICN,  ACUTB 

1 (2*) 

INPLAHHATICN,  CHRONIC 

1 (2X) 

•LIVER 

(48) 

(50) 

(50) 

(50) 

PIBROSIS 

1 (2*) 

1 (2*) 

CIRRHOSIS,  PORTAL 

3 (6*) 

HEPATITIS,  TOXIC 

2 (4*) 

2 (4*) 

1 (2*) 

2 (4*) 

PBLIOSIS  HEPATIS 

1 (2*) 

NECROSIS,  NOS 

2 (<»*) 

2 (4*) 

1 (2S) 

1 (2%) 

METAMORPHOSIS  PATTY 

1 (2*) 

2 (4X) 

HEMOSIDEROSIS 

1 (2*) 

FOCAL  CELLULAR  CHANGE 

25  1121) 

28_J5ii) 

20  (40*) 

19  (36  SI 

t SOMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NOMBEP  OP  ANIMALS  NECROPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


■ 

UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

HEMATOPOIESIS 

1 (2%) 

•PORTAL  TRACT 

(48) 

(50) 

(50) 

(50) 

FIBROSIS 

1 (2%) 

•LI V ER /CENT R IIOEULAR 

(48) 

(50) 

(50) 

(<0) 

NECROSIS,  NOS 

5 (10*) 

1 (2%) 

3 (6%) 

2 (4%) 

• LIVER/PER IF CRT A L 

(48) 

(50) 

(50) 

(50) 

FIBROS IS 

1 (2%) 

•BILE  DUCT 

(48) 

(50) 

(50) 

(50) 

INFLAM  MATICN  , NOS 

1 (2%) 

INFLAMMATION,  CHRONIC 

4 (8%) 

2 (4%) 

FIBROSIS 

3 (6%) 

7 (14%) 

6 (12%) 

10  (20%) 

HYPERPLASIA,  NOS 

33  (69%) 

31  (62%) 

32  (64%) 

36  (72%) 

•PANCREAS 

(48) 

(50) 

(49) 

(50) 

INFLAMMATION,  CHRONIC 

4 (8%) 

3 (6%) 

PSRIARTEPITIS 

3 (6%) 

1 (2%) 

2 (4%) 

3 (6%) 

ATROPHY,  NOS 

6 (13%) 

6 (12%) 

11  (22%) 

13  (26%) 

•STOMACH 

(48) 

(48) 

(49) 

(48) 

HEMO^P  HAGE 

1 (2%) 

1 (2%) 

ULCER,  NOS 

INFLAMMATION,  CHRONIC 

2 (4%) 

1 (2%) 

1 (2%) 

NECROSIS,  NOS 

1 (2%) 

2 (4%) 

1 (2%) 

1 (2%) 

NECROSIS,  FOCAL 
ACANTHOSIS 

2 (4%) 

1 (2%) 

1 (2%) 

•LARGE  INTESTINE 

(48) 

(50) 

(49) 

(49) 

PARASITISM 

8 (17%) 

7 (14%) 

12  (24%) 

7 (14%) 

INFARCT,  NCS 

1 (2%) 

UR IN AS Y SYSTEM 

•KIDNEY 

(48) 

(50) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

42  (88%) 

45  (90%) 

44  (88%) 

45  (90%) 

CALCIFICATION,  NOS 

1 (2%) 

PIGMENTATION,  NOS 
HEMOSIDEROSIS 

2 (4%) 

2 (4%) 

• KIDN  EY/TUBUIE 

(48) 

(50) 

(50) 

(50) 

PIGMENTATION,  NOS 

1 i2%l_ 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

IN DOCB IN E SYSTEM 


tPITUITAR Y 

(47) 

(49) 

(44) 

(50) 

CYST,  NOS 

1 

(2%) 

HYPERPLASIA,  FOCAL 

2 (4%) 

1 (2%) 

3 (7%) 

1 

(2%) 

(ADRENAL 

(48) 

(SO) 

(50) 

(50) 

THROMBOSIS,  NOS 
HEMORRHAGE 

1 (2*) 

1 (2%) 

1 

(2%) 

NECROSIS,  NOS 
NECPOSIS,  FOCAL 

1 (2*) 

1 

(2%) 

METAMORPHOSIS  FATTY 

4 (8*) 

2 (4%) 

(ADRENAL  CORTIX 

(48) 

(SO) 

(50) 

(50) 

THROMBOSIS,  NOS 
DEGENERATION,  NOS 

1 (2*) 

4 (8%) 

1 

(2%) 

HYFERPLA  SIA,  NOS 

1 

(2%) 

HYPEPPLA  SIA,  FOCAL 

1 

(2%) 

(ADPENAL  MEDULLA 

(48) 

(50) 

(50) 

(50) 

HYPERPLASIA,  NOS 

5 (10%) 

6 (12%) 

9 (18%) 

9 

(18%) 

(THYROID 

(48) 

(49) 

(44) 

(98) 

FOLLICULAR  CYST,  NOS 

1 (2%) 

HYPERPLASIA,  C-CELL 

4 (8%) 

1 (2%) 

2 (5%) 

2 

(4%) 

(PANCREATIC  ISLETS 

(48) 

(50) 

(49) 

(50) 

HYPERPLASIA,  NOS 

2 (4%) 

1 (2%) 

1 

(2%) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  GLARE 

(49) 

(SO) 

(50) 

(50) 

CYST,  NOS 

1 (2%) 

1 

(2%) 

CYSTIC  DUCTS 

S (10%) 

2 

(4%) 

INFLAMMATION,  CHRONIC 
HYPERPLASIA,  CYSTIC 

1 (2%) 

1 

(2%) 

•PREPUTIAL  GLAND 

(49) 

(50) 

(50) 

(50) 

INFLAMMATION,  NOS 
INFLAMMATION,  CHRONIC 

1 (2%) 

2 (4%) 

1 

(2%) 

HYPERPLASIA,  NCS 

1 (2%) 

(PROSTATE 

(46) 

(49) 

(50) 

(50) 

INFLAMMATION.  ACUTE 

2 (4 *L_ 

7 

# NUMBER  OP  ANIMALS  8ITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUHBER  OF  ANIMALS  NECPOPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFLAMMATION,  CHRONIC 

7 (15%) 

17  (35%) 

4 (8%) 

3 (6%) 

NECROSIS,  NOS 

2 (4%) 

•TESTIS 

(44) 

(48) 

(49) 

(49) 

HEMORRHAGE 
ABSCESS,  NCS 

1 (2* *) 

1 (2%) 

INFLAMMATION,  CHRONIC 
PERIARTERITIS 

2 (5*) 

1 (2%) 

degeneration,  nos 

11  (25%) 

3 (6*) 

11  (22%) 

HYPERPLASIA,  INTERSTITIAL  CELL 

10  (23*) 

13  (27%) 

18  (37%) 

19  (39%) 

♦EPIDIDYMIS 

(49) 

(50) 

(50) 

(50) 

STEATITI S 

INFLAMMATION,  ACUTE 

1 (2%) 

1 (2%) 

2 (4%) 

INFLAMMATION,  CHRONIC 

1 (2%) 

2 (4%) 

1 (2%) 

NECROSIS,  NOS 
NECROSIS,  FAT 

1 (2*) 

1 (2%) 

1 (2%) 

1 (2%) 

♦SCROTUM 

(49) 

(50) 

(5  0) 

(50) 

NECROSIS,  FAT 

1 (2%) 

NERVOUS  SYSTEM 

•CEREBELLUM 

(“6) 

(50) 

(49) 

(50) 

HEMORRHAGE 

1 (2%) 

SFECIAL  SENSE  CPGANS 

♦EYE 

(49) 

(SO) 

(50) 

(50) 

HEMOPPHAGE 

3 (6%) 

SYNECHIA,  ANTERIOR 

1 (2%) 

SYNECHIA,  POSTERIOR 

1 (2%) 

2 (4%) 

CATARACT 

1 (2%) 

2 (4%) 

4 (8%) 

PHTHISIS  EULBI 

1 (2%) 

1 (2%) 

♦EYE/PETINA 

(49) 

(50) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

1 (2%) 

DEGENERATION,  NOS 

1 (2%) 

*»  ( 8%) 

4 (8%) 

HO SCO LOS KE LET A 1 SYSTEM 

NONE 


# NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECSCFSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

EODI  CAVITIES 


•MEDIASTINUM 

(49) 

(50) 

( 5 C) 

(50) 

HE  HOP  R H AGE 

1 (2*) 

•ABDOMINAL  CAVITY 

(49) 

(50) 

(5C) 

(50) 

STEATITI S 
NECROSIS,  FAT 

7 (14%) 

1 (2%) 

•MESENTERY 

(49) 

(50) 

(50) 

(50) 

STEATITIS 

1 (?.%) 

2 (4%) 

IN  FLAM  HATICN,  CHRONIC 
PERIARTERITIS 

1 (2%) 

1 (2%) 

NECROSIS,  FAT 

2 (4%) 

AIL  OTHER  SYSTEMS 
NOR  E 


SPECIAL  HOPPHCIOGY  SOMHAPY 


NO  LESION  REPORTED  1 

AUTO/N EC P C PS Y/ HIS TO  FES F 1 

ADTOLYSI S/RO  NECROPSY  1 


« SOMBER  OF  ANIMALS  WITH  TISSOE  EXAMINED  MICROSCOPICALLY 
* NOMBES  OF  ANIMALS  NECRCPSIED 
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TABLE  C2 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

50 

50 

50 

50 

ANIMALS 

NECROPSIED 

50 

50 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

50 

50 

50 

50 

INTEGUMENTARY  SYSTEM 
♦ SKIN 

EPIDERMAL  INCLUSION  CYST 
IN  FLAM  MATICN , CHRONIC 

♦SUBCUT  TISSUE 
NECROSIS,  FAT 

[50) 

1 (2%) 
1 (2%) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 

1 

(2%) 

RESPIRATORY  SYSTEM 

♦TRACHEA 

(50) 

(49) 

(50) 

(50) 

CALCIFICATION,  NOS 

NJ 

w 

♦ LUNG 

(50) 

(49) 

(5  C) 

(50) 

HEMORRHAGE 

12  (24%) 

8 (16%) 

7 (14%) 

3 

(6%) 

PNEUMONIA,  ASPIRATION 

1 (2%) 

ABSCESS,  NCS 

1 (2%) 

PNEUMONIA,  CHRONIC  MURINE 

46  (92%) 

44  (90%) 

50  (100%) 

47 

(94%) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

2 

(4%) 

HEMATOPOIETIC  SYSTEM 

♦BONE  MARROW 

(50) 

(50) 

(50) 

(50) 

HYPOPLASIA,  NOS 

1 (2%) 

♦SPLEEN 

(50) 

(50) 

(50) 

(49) 

ECTOPIA 

CONGESTION , NOS 

1 (2%) 

1 (2%) 

HEMORRHAGE 

1 (2%) 

HEMOSIDEROSIS 

9 (18%) 

13  (26%) 

10  (20%) 

4 (8%) 

ATROPHY,  NCS 

1 (2%) 

HEMATOFOIESIS 

9 (18%) 

3_I6%1„  . 

1 L2il 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•MESENTBRIC  L.  NODE 
HEMORRHAGE 
NECPOSIS , NOS 

(«9) 

(50) 

1 (2*) 
1 (2*) 

(50) 

(50) 

•THYMUS 

HEMORRHAGE 

(37) 

2 (5*) 

(10) 

(24) 

(17) 

1 (6*) 

CIRCULATORY  SYSTEM 

•HEART 

PERIARTERITIS 

(50) 

(49) 

1 (2*) 

(50) 

(50) 

• HEART/ATR I UM 

THROMBOSIS,  NOS 

(50) 

(49) 

2 (4*) 

(50) 

(50) 

•MYOCARDIUM 

INFLAMMATION,  CHRONIC 
FIBROSIS 

DEGENERATION,  NOS 
CALCIFICATION,  NOS 

(50) 

13  (26*) 
20  (40*) 
3 (6*) 

(49) 

3 (6*) 

5 (10*) 
5 (10*) 
1 (2*) 

(50) 

9 (18*) 

2 (4*) 

1 (2*) 

(50) 

10  (20*) 
6 (12*) 
8 (16*) 

DIGESTIVE  SYSTEM 

•LIVER 

(50) 

(50) 

(50) 

(50) 

HEMORRHAGE 

2 («*) 

HEPATITIS,  TOXIC 

1 (2*) 

1 (2*) 

NECROSIS,  NOS 

1 (2*) 

3 (6*) 

1 (2*) 

1 

(2*) 

NECROSIS,  FOCAL 

1 (2*) 

INFAPCT,  NCS 

1 

(2*) 

METAMORFHOSIS  FATTY 

2 (4*) 

« (8  1) 

1 (2*) 

5 

(10*) 

FOCAL  CELLULAR  CHANGE 

38  (76*) 

29  (58*) 

4 0 (80S) 

39 

(78*) 

HEMATOPOIESIS 

1 (2*) 

• LI VEP/CENTP I IOB  ULA? 

(50) 

(50) 

(50) 

(SO) 

NECROSIS,  NOS 

2 (4*) 

1 

(2*) 

•BILE  DUCT 

(50) 

(50) 

(50) 

(50) 

BILE  STASIS 

1 (2*) 

INFLAMMATION,  CHRONIC 

2 («*) 

FIBROSIS 

6 (12*) 

5 (10*) 

3 

(6*) 

HYPERPLASIA,  NOS 

17  (34*) 

7 (14*) 

7 (14*) 

10 

(20*) 

•PANCPEAS 

(50) 

(50) 

(SC) 

(49) 

INFLAMMATION,  CHRONIC 

_J (2*J 

1 

J2LL_ 

» NUMBER  OF 
* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  HICPOSCOPICA LLY 
ANIMALS  NECPOPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

PEBIARTEFI1IS 

1 (2*) 

ATROPHY,  BOS 

5 (10*) 

2 (4*) 

3 (6*) 

7 (14*) 

ATROPHY,  FCCAL 

1 (2*) 

•PANCREATIC  EOCT 

(50) 

(50) 

(50) 

(49) 

HYPERPLASIA,  FOCAL 

1 (2*) 

•STOBACH 

(50) 

(50) 

(50) 

(49) 

CYST,  BOS 

1 (2*) 

HBBORFH AGE 

1 (2*) 

ULCER,  BOS 

1 (2*) 

OLCBR,  FCCAL 

1 (2*) 

INFLAB  RATION,  CHRONIC 

1 (2S) 

1 (2*) 

NECROSIS,  BOS 

3 (6%) 

CALCIFICATION,  NOS 

1 (2*) 

ACANTHOSIS 

1 (2*) 

•GASTRIC  SOBHOCOSA 

(50) 

(50) 

(50) 

(49) 

EDEBA,  NOS 

1 (2*) 

•LARGE  INTESTINE 

(50) 

(50) 

(50) 

(49) 

PARASITISE 

7 (14*) 

7 (14*) 

5 (10*) 

•COLON 

(50) 

(50) 

(50) 

(49) 

PARASITISE 

8 (16*) 

ORINABY  SISTER 


•KIDNEY 

(50) 

(50) 

(50) 

(50) 

INFLARRATION,  CHRONIC 

38  (76  X) 

20  (40%) 

22  (44*) 

29  (58*) 

HETAHOHPHOSIS  FATTY 

1 (2*) 

PIGHBNTATICN,  NOS 

1 (2*) 

•KIDNEY/TUBOLE 

(50) 

(50) 

(50) 

(50) 

PIGHBNTATICN,  NOS 

1 (2*) 

1 (2X) 

EBDOCBINE  SYSTEH 

•PITOITAR Y 

(47) 

(49) 

(50) 

(50) 

CYST,  NOS 

1 (2*) 

2 (4*) 

5 (10%) 

3 (6*) 

HEHORR  HAGE 

2 (4*) 

3 ( 6 X) 

2 (4*) 

HEBATOHA,  NOS 

2 (4%) 

_ PIGHENTATICN,  NOS  _ 

_L_i2*L_ 

* NDBBER  OF 

* NOHBER  OF 


ANIHALS  WITH  TISSOE  EXAHINED  HICPOSCOPICA LL Y 
ANIHALS  NECROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOWOOSE 

HIGH  DOSE 

HYPERPLASIA,  NOS 

1 (2*) 

1 (2%) 

3 (61) 

1 (21) 

HYPERPLASIA,  FOCAL 

4 (91) 

5 (10%) 

4 (81) 

3 (61) 

ANGIECTASIS 

1 (21) 

•ADRENAL 

(SO) 

(49) 

(50) 

(SO) 

THPON  BOS  IS  , NOS 

1 (21) 

HEMORRHAGE 

1 (2*) 

1 (21) 

ANGIECTASIS 

•ADRENAL  COPTEX 
THFOH  BOS  IS  , NCS 

1 (21) 
(50) 

(49) 

(50) 

2 (41) 

1 

(50) 

(21) 

». 

DEGENE  RATICN,  NOS 
ANGIECTASIS 

4 (81) 

4 (81) 
2 (41) 

5 (101) 

5 

(101) 

•ADRENAL  MECOILA 
HYPERPLASIA,  NOS 

(50) 

(49) 

3 (6%) 

(50) 

3 (61) 

(50) 

•t 

• THYF.OID 

INFLAN  HATICN , CHRONIC 
FIBROSIS 

(49) 

1 (21) 
1 (21) 

(47) 

(50) 

(49) 

. 

HYPBRPLASIA,  C-CELL 

3 (61) 

2 (41) 

3 (61) 

8 

(161) 

• PAN  CP  EAT IC  ISLETS 
HYPBRPLASIA,  NOS 

(50) 

(SO) 

(50) 

1 (21) 

(49) 

> 

c: 

' J ' 


I 

U 

I 

I 


REPRODUCTIVE  SYSTEM 


♦MAMMARY  GLANt 

(50) 

(50) 

(50) 

(50) 

GALACTOCE1E 

2 (41) 

1 (21) 

3 

(61) 

CYST,  NOS 

9 (181) 

2 («1) 

22  (441) 

1 

(21) 

CYSTIC  D0C7S 
IN  FLA  M HATICN,  ACOTE 
INFLAMMATION,  CHRONIC 
HYPERPLASIA,  NOS 
HYPEPPLA  SIA,  CYSTIC 

7 (141) 
1 (21) 

1 (21) 

22  (4i*l) 

1 (21) 
2 (41) 

24 

(481) 

♦PREPUTIAL  GLAND 
NECROSIS,  NOS 

(50) 

(50) 

1 (21) 

(50) 

(50) 

•UTERUS 

HYDROMETPA 

HEMORRHAGE 

PYOMETRA 

(50) 

1 (21) 

(49) 

1 (21) 

(49) 

1 (21) 

(48) 

1 

1 

(21) 

(21) 

•OTERUS/ENDCMETRIUM 

INFLAMMATION,  VESICULAR 

(50) 

5_LL01L 

(49) 

(49) 

(48) 

» NUMBER  OP  ANIMALS  WITH  TISSOE  EXAMINED  MICROSCOPICALLY 
* NOMBEP  OP  ANIMALS  NECROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  OOSE 

HIGH  DOSE 

♦0 V Ah  Y/P  ARO V API A N 

(50) 

(49) 

(49) 

(48) 

NECROSIS,  FAT 

1 (2* *) 

•OVARY 

(50) 

(49) 

(49) 

(48) 

CYST,  NOS 

1 (2%) 

1 ( 2%) 

3 (6%) 

PAROVARIAN  CYST 

1 (2%) 

HEMORRHAGE 

1 (2*) 

NERVOUS  SYSTEM 

•BRAIN 

(50) 

(50) 

(50) 

(50) 

HYDROCEPF.AIUS,  NOS 

1 (2*) 

•CEREBELLUM 

(50) 

(50) 

(50) 

(50) 

HEMORRHAGE 

1 (2%) 

SPECIAL  SENSE  ORGANS 

•EYE 

(50) 

(50) 

(50) 

(50) 

SYNECHIA,  ANTERIOR 

1 (2*) 

1 (2*) 

SYNECHIA,  FOSTBRIOR 

1 (2%) 

CATARACT 
PHTHISIS  EULBI 

1 (2%) 

1 (2%) 

1 (2S) 

•EYE/CORNEA 

(50) 

(50) 

(50) 

(50) 

INFLAMMATION,  CHPONIC 

1 (2%) 

•EYB/IRIS 

(50) 

(50) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

1 (2%) 

•EYE/FETINA 

(50) 

(50) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

1 (2S) 

DEGENERATION,  NOS 

1 (2%) 

1 (2*) 

4 (8%) 

1 (2*) 

MUSCULOSKELETAL  SYSTEM 
NONE 


EOEY  CAVITIES 

•ABDOMINAL  CAVITY  (50)  (50)  (50)  (50) 

S1EATITIS 1 (2%) 1 (2%) 

t NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBEP  OP  ANIMALS  NEC^OPSIED 
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> 

d 

• I 


I 


TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

NECROSIS, 

FAT 

1 (2*) 

3 (6*) 

2 («S) 

2 («*) 

♦MESENTERY 

(50) 

(50) 

(50) 

(50) 

NECROSIS, 

FAT 

1 (2*) 

1 <2S) 

ALL  OTHEP  SYSTEMS 
NO  ME 


SPECIAL  MORPHCLOGY  SOHHAFY 


AUTO/N  ECRC  F SY/HISTO  PERF  1 1 


• NUMBEP  OF  ANIMALS  BITH  TISSUE  EXAMINED  HICPOSCOPICA ILY 

* NUMBER  OP  ANIMALS  NECROPSIED 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  MICE  ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


81 


TABLE  D1 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIAILY  IN  STUDY 

50 

50 

50 

50 

ANIMALS 

MISSING 

1 

ANIMALS 

NECRCPSIED 

49 

50 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

49 

50 

50 

49 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

(49) 

(50) 

(50) 

(49) 

INFLAMMATION,  CHRONIC 

2 (4*) 

INFLAMMATION,  GRANULOMATOUS 

1 (2%) 

FIBROSIS 

1 (2%) 

ACANTHOSIS 

1 (2%) 

METAPLASIA,  OSSEOUS 

1 (2*) 

♦SUBCUT  TISSUE 

(49) 

(50) 

(50) 

(49) 

ABSCESS,  NCS 

1 (2X) 

NECROSIS,  FAT 

1 (2*) 

RESPIRATORY  SYSTEM 

• LUNG 

(49) 

(50) 

(50) 

(49) 

THROMBOSIS,  NOS 

1 

(2*) 

EMBOLUS,  SEPTIC 

1 

(2S) 

CONGESTION,  NOS 

2 

(4%) 

5 

(10*) 

2 

(4%) 

1 

( 2%) 

EDEMA,  NOS 

1 

(2*) 

HEMORRHAGE 

1 

(2%) 

2 

(«*) 

4 

(8%) 

INFLAMMATION,  FOCAL 

1 

(2%) 

PNEUMONIA,  CHRONIC  MUPINE 

2 

(4*) 

2 

(4*) 

4 

(8*) 

5 

(10X) 

LEUKOCYTOSIS,  NOS 

1 

(2*) 

1 

(2*) 

HEMATOPOIETIC  SYSTEM 

•BONE  MARROW 

(49) 

(50) 

0*9) 

(49) 

HYPERPLASIA,  GRANULOCYTIC 
HYPERPLASIA,  MEGAKARYOCYTIC 
MYELOID  METAPLASIA 

1 (2%) 

2 (4X) 

3 (6*) 

•SPLEEN 

(49) 

(50) 

(50) 

(49) 

ATROPHY.  NCS 

_ _ 

# NUMBEP  OF 

* N0H6ER  OF 


ANIMALS  WITH  TISSOE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

LEUKEMCID  FEACTION 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

8 (16%) 

1 (2%) 

1 (2%) 

2 (4%) 

HEMATOPOIESIS 

3 (6*) 

2 (4%) 

7 (14%) 

3 (6%) 

•CERVICAL  LYHFH  NODE 

(49) 

(50) 

(50) 

(49) 

INFLAMMATICN,  NOS 

1 (2%) 

•MESENTEPIC  L-  NODE 

(49) 

(50) 

(50) 

(49) 

LYMPHANGIECTASIS 

1 (2%) 

CCNGBSTICN,  NOS 

3 (fi*) 

11  (22%) 

2 (4%) 

2 (4%) 

INFLAMMATION,  NOS 

3 (6%) 

2 (4%) 

INFLAMMATION,  ACUTE 

1 (2%) 

1 (2%) 

HYPERPLASIA,  RETICULUM  CELL 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

13  (27%) 

5 (10%) 

5 (10%) 

3 (6%) 

HcMATOPOIESIS 

1 (2%) 

1 (2%) 

1 (2%) 

CIRCULATORY  SYSTEM 

•HEART 

(49) 

(50) 

(50) 

(49) 

MINERALIZATION 
DILATATION,  NOS 

1 (2%) 

1 (2%) 

1 (2%) 

PERIARTERITIS 

1 (2%) 

METAPLASIA,  OSSEOUS 

1 (2%) 

•AURICULAR  APFENDAGB 

(49) 

(50) 

(50) 

(49) 

THROMBOSIS,  NCS 

1 (2%) 

•MYOCARDIUM 

(49) 

(50) 

(50) 

(«9) 

INFLAMMATION,  POCAL 
BX.GENEPATICN,  NOS 

1 (2%) 

1 (2%) 

•AORTA 

(49) 

(50) 

(50) 

(49) 

INFLAMMATICN,  NOS 

1 (2%) 

DIGESTIVE  SYSTEM 

•LIVER 

(49) 

(50) 

(50) 

(49) 

CYST,  NOS 

1 (2%) 

"■HROHBOSIS,  NOS 
ABSCESS,  NCS 

1 (2%) 

2 (4%) 

1 (2%) 

NECROSIS,  KOS 

3 (6%) 

1 (2%) 

2 (4%) 

1 (2%) 

INFARCT,  NCS 
AMYLOIDOSIS 

3 (6%) 

4 (8%) 

# NUMBER  OF 

* NUMBER  OF 


ANIMALS  HITH  TISSOB  EXAMINED  MICPOSCOPICA ILY 
ANIMAIS  NEC PC PS I ED 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

M ETA HOF P HO SIS  FATTY 
FOCAL  CELLULAR  CHANGE 

1 (2 %) 

1 (2%) 

ANGIECTASIS 

2 (4%) 

•LITER/CENTRIIOBULAR 

(49) 

(50) 

(50) 

(49) 

NECROSIS,  NOS 

1 (2*) 

1 

(2%) 

•LIVER/PER I PC FT A I 

(49) 

(50) 

(50) 

(49) 

FIBROSIS 

1 (2%) 

• BILE  DUCT 

(49) 

(50) 

(50) 

(49) 

CYST,  NOS 
HYPERPLASIA,  NOS 

1 (2*) 

1 

(2%) 

•ESOPHAGUS 

(49) 

(50) 

(99) 

(49) 

RUPTURE 

1 (2%) 

1 

(2%) 

INFLAMMATION,  SUPPURATIVE 

1 

(2%) 

•STOMACH 

(49) 

(49) 

(49) 

(99) 

ULCER,  FCCAL 

3 (6%) 

2 (9%) 

1 (2%) 

1 

(2%) 

HYPERKERATOSIS 

2 

(9%) 

ACANTHOSIS 

2 

(«%) 

•PEYERS  PATCH 

(49) 

(49) 

(50) 

(49) 

HYPERPLASIA,  LYMPHOID 

1 (2%) 

•LARGE  INTESTINE 

(49) 

(50) 

(5  0) 

(47) 

INFLAM  MATICN,  ACUTE 

1 

(2%) 

NEMATODI ASIS 

1 (2%) 

2 (9%) 

3 (6%) 

1 

(2%) 

UPINARY  SYSTEM 

•KIDNEY 

(49) 

(50) 

(50) 

(99) 

HYDRONEPHROSIS 
THROMBOSIS,  NOS 
CONGESTION,  NOS 

1 (2%) 

1 (2*) 

2 

(9%) 

IN  FLAM  MATICN , CHRONIC 

6 (12%) 

9 (18%) 

14  (28%) 

14 

(29%) 

INFLAMMATION,  CHRONIC  DIFFUSE 
METAPLASIA,  OSSEOUS 

1 (2%) 

1 

(2%) 

•URINARY  BLADDER 

(49) 

(50) 

(50) 

(49) 

INFLAMMATION,  CHRONIC 
HYPEPPLASIA.  EPITHELIAL 

2 (4%) 

1 

12*1_ 

• NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBEP  OF  ANIMALS  NECRCESIED 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ENDOCRINE  SYSTEM 


•PITUITARY 
CYST,  NOS 

(NO) 

2 (^t) 

(33) 

(46) 

(39) 

•ADRENAL 

CONGESTION,  NOS 

0* *8) 

(49) 

(49) 

0*9) 

1 (2«) 

•ADRENAL  MEDULLA 
HYPERPLASIA,  NOS 

(48) 

(49) 

2 («*) 

(49) 

(49) 

•THYROID 

HYPERPLASIA,  C-CELL 

(47) 

1 (2*) 

(47) 

(<*8) 

(48) 

REPRODUCTIVE  SYSTEM 

•PREPUTIAL  GLAND 
DISTENTION 

(49) 

(50) 

(50) 

(49) 

1 (2*) 

•PROSTATE 

INFLAMMATION,  SUPPURATIVE 
INFLAMMATION,  ACUTE 

(49) 

(50) 

1 ( 2%) 

(50) 

1 (2*) 

(49) 

•SEMINAL  VESICLE 
DISTENTION 
ATROPHY,  NCS 

(49) 

(50) 

1 (2%) 

(50) 

1 (2%) 

(49) 

2 (4E) 

•TESTIS 

ATROPHY,  NCS 
HYPOSPERBATOGENESIS 

(49) 

(50) 

2 (4*) 

(47) 

4 (9*) 

(48) 

1 (2*) 

•EPIDIDYMIS 

GRANULOMA,  SPERMATIC 

(49) 

1 (2%) 

(50) 

(50) 

2 (4*) 

(49) 

1 (2*) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

•EYE 

(49) 

(50) 

(50) 

(49) 

ABSCESS,  CHRONIC Uiil 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NON BE?  OF  ANIMALS  NECROPSIED 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED  VEHICLE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


MUSCULOSKELETAL  SYSTEM 
NONE 


EODY  CAVITIES 


♦MEDIASTINUM 

(49) 

(50) 

( 5 C) 

(49) 

INFLAMMATION,  CHRONIC 

2 (4*) 

♦ABDOMINAL  CAVITY 

(49) 

(50) 

(50) 

(49) 

NECROSIS,  FAT 

1 (2%) 

♦PERITONEUM 

(49) 

(50) 

(50) 

(49) 

INFLAMMATION,  NOS 

1 (2*) 

♦PLEURA 

(49) 

(50) 

(50) 

(49) 

INPLAMMATICN,  SUPPURATIVE 
INFLAMMATION,  CHRONIC  SUPPUPATIV 

1 (2%) 

1 (2X) 

•PERICARDIUM 

(49) 

(50) 

(50) 

(49) 

INFLAMMATION,  CHRONIC 

1 ( 2%) 

ALL  OTHEF  SYSTEMS 

♦MULTIPLE  ORGANS 

(49) 

(50) 

(50) 

(49) 

EMBOLUS,  SEPTIC 
LEUKOCYTOSIS,  NOS 

1 (2%) 

1 (2*) 

LEUKEMOID  REACTION 

1 (2%) 

SPECIAL  MOFPHCIOGY  SUMMARY 

NO  LESION  REPORTED 

5 

7 

8 

7 

ANIMAL  HISSING/NO  NECROFSY 
A.UTOLYSIS/NO  NECROPSY 

1 

1 

* NUMBER  OF 

* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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Kl  Si— < 


TABLE  D2 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 
ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 


i, 


i 


I 


I 

I 

i 


UNTREATED 

VEHICLE 

- ' -- 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUCY 

50 

50 

50 

50 

ANIMALS  HISSING 

1 

ANIMALS  NECPCESIFD 

50 

49 

50 

50 

ANIMALS  EXAMINED  BISTOPAT BOLOG ICA. LL Y 

50 

49 

B0 

50 

TNT  EGU  HENT AS  Y SYSTEM 

NONE 

RESPIRATORY  SYSTEM 

• LUNG 

(50) 

(49) 

(50) 

(50) 

CONGESTION,  NOS 

1 (2%) 

1 (2*) 

1 (2*) 

2 (4*) 

HEMORRHAGE 

4 (8%) 

PNEUMONIA,  CHPONIC  MURINE 

3 (6%) 

4 (8*) 

1 (2*) 

2 (4*) 

PIGMENTATION,  NOS 

1 (2%) 

ALVEOLAR  MACROPHAGES 
LEUKOCYTOSIS,  NOS 

1 (2%) 

1 (2%) 

HEMATOPOIETIC  SYSTEM 

•BONE  HARROW 

(50) 

(49) 

(50) 

(50) 

FIBROUS  OSTEODYSTROPHY 
HYPEFPLA  SIA , GRANULOCYTIC 

1 (2*) 

1 (2*) 

•SPLEEN 

(50) 

(49) 

(50) 

(50) 

HYPERPLASIA,  LYMPHOID 

3 (6*) 

7 ( 14%) 

5 (10*) 

1 (2*) 

HEMATOPOIESIS 

1 (2%) 

3 (6*) 

2 (4*) 

•CERVICAL  LYMEH  NODE 

(48) 

(48) 

(5  0) 

(50) 

HYPERPLASIA,  LYMPHOID 

1 (2*) 

•MESENTEPIC  L.  NODE 

(48) 

(48) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (2*) 

HYPERPLASIA,  LYMPHOID 

4 (8*) 

5 (10*) 

5 (10*) 

4 (8*) 

•RENAL  LYMPH  NODE 

(48) 

(«8) 

(50) 

(50) 

HYPERPLASIA.  LYMPHOID 

J C2SJ 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECRCPSIED 
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TABLE  02.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•THYMUS 

(29) 

(29) 

(21) 

(20) 

HYPERPLASIA,  LYMPHOID 

1 (3%) 

CIRCULATORY  SYSTEM 

•HEART 

(50) 

(99) 

(50) 

(50) 

PERIARTERITIS 

1 (2%) 

DIGESTIVE  SYSTEM 

•LIVER 

(50) 

(99) 

(50) 

(50) 

CONGESTION,  NOS 

1 (2*) 

HEMORRHAGE 

1 (2*) 

NECROSIS,  NOS 

1 (2%) 

1 (2*) 

•BILE  DUCT 

(50) 

(99) 

(50) 

(50) 

CYST,  NOS 

1 (2*) 

1 (2*) 

•PANCREAS 

(50) 

(99) 

(5  0) 

(50) 

CYSTIC  DnCTS 

3 (6%) 

3 (6*) 

9 (8%) 

•PANCREATIC  ACINUS 

(50) 

(99) 

(50) 

(50) 

ATROPHY,  NOS 

1 (2%) 

1 (2%) 

1 (2%) 

•STOMACH 

(50) 

(99) 

(99) 

(50) 

INFLAMMATION,  POCAL 

1 (2X) 

ULCER,  FCCAL 

2 (9%) 

1 (2*) 

1 (2*) 

INFLAMMATION,  CHPONIC 

1 (2%) 

•GASTRIC  MUCOSA 

(50) 

(99) 

(99) 

(50) 

HYPERPLASIA,  FOCAL 

1 (2*) 

•GASTRIC  SUBHUCOSA 

(50) 

(99) 

(99) 

(50) 

EDEMA,  NOS 

1 (2*) 

•LARGE  INTESTINE 

(9  9) 

(99) 

(50) 

(50) 

NEHATODIASIS 

1 (2%) 

1 (2*) 

1 (2*) 

URINARY  SYSTEE 

•KIDNEY 

(50) 

(99) 

(50) 

(50) 

CISIX  NOS 

» NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECPCPSIED 


89 


TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

VEHICLE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

PYELCNEPHPITIS,  NOS 

1 (2*) 

INFLAMMATION,  CHRONIC 

*5  (10*) 

3 (6*) 

1 (2«) 

PERIARTERITIS 

1 (2*) 

GLOHBROLOSCLEROSIS,  NOS 

1 (2*) 

AMYLOIDOSIS 

1 (2*) 

METAPLASIA,  OSSEOUS 

1 (2*) 

•KIDNEY /TUBULE 

(50) 

(49) 

(50) 

(50) 

PIGMENTATION,  NOS 

1 (2*) 

•URINARY  BLADDER 

(49) 

(48) 

(49) 

(50) 

AMYLOIDOSIS 

1 (2*) 

BNDOCGINE  SYSTEM 

•ADRENAL  CORTEX 

(50) 

(48) 

(49) 

(50) 

DEGENERATION,  NOS 
HYPEHTROPHY,  NOS 

1 (2*) 

1 

(2*) 

•THYROID 

(49) 

(«8) 

(4  8) 

(46) 

CYSTIC  POIIICLBS 

1 (2*) 

1 

(2*) 

IN  FLAM  RATION,  CHRONIC 

1 (2*) 

HYPERPLASIA,  POLLICULAR-CELL 

1 (2*) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  GLAND 

(50) 

(49) 

(50) 

(50) 

METAPLASIA,  SQUAMOUS 

1 (2*) 

•UTERUS 

(50) 

(49) 

(50) 

(50) 

HYDROMBTRA 

1 (2*) 

1 (2*) 

THROMBOSIS,  NOS 

1 (2*) 

ANGIECTASIS 

1 (2*) 

•UTER US/ENDC METR IUH 

(50) 

(49) 

(50) 

(50) 

INFLAMMATION,  SUPPURATIVE 

1 (2*) 

HYPERPLASIA,  CYSTIC 

4 1 (82*) 

45  (92*) 

42  (84*) 

44  (88*) 

•OVARY 

(50) 

(49) 

(50) 

(50) 

CYSTIC  FOLLICLES 

2 (4*) 

FOLLICULAR  CIST,  NOS 

« (8*) 

1 (2*) 

4 (8*) 

8 (16*) 

PAROVARIAN  CYST 

7 (14*) 

9 (18*) 

5 (10*) 

11  (22*) 

HflJQBSaASK-CISI- 

JLI2S) 

] (21L. 

• NUMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPIC  A LLT 

• NUH6BR  OP  ANIMALS  NECRCPSIED 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED 

CONTROL 

VEHICLE 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFLANHATICN,  NOS 

1 (2*) 

•RIGHT  OVARY 

PAROVARIAN  CYST 
THROHBOSIS,  NOS 

(50) 

1 C 251) 

(49) 

(50) 

1 (2*) 

(50) 

•LEFT  OVARY 

THROMBUS,  CRGANIZBD 
HSHOPRHAGIC  CYST 

(50) 

1 (2*) 

(49) 

(50) 

1 (2*) 

(50) 

NERVOUS  SYSTEM 

•BP AIN 

COHPR ESS  ION 
HEMATOPOIESIS 

(50) 

(48) 

(50) 

1 (2%) 
1 (2*) 

(50) 

SPECIAL  SENSE  ORGANS 

• EYE 

INFLANHATICN,  NOS 
PHTHISIS  EOLBI 

(50) 

(49) 

1 (2*) 
1 (2*) 

(50) 

(50) 

MO SCO LOS  KB LET  A I SYSTEM 

•SKELETAL  HOSCLE 
PARASITISM 

(50) 

1 (2*) 

(49) 

(50) 

(50) 

EODY  CAVITIES 

•PERITONEUM 

INFLANHATICN,  NOS 

(50) 

2 <4») 

(49) 

(50) 

(50) 

ILL  OTHER  SYSTEMS 
NONE 


SPECIAL  HORPHCIOGI  SUMMARY 


S2_12SI<2N_l££fi£TE2 


1 


.2 


1 


» ROBBER  OP  ININA LS  BITH  TISSOE  EXAHINED  HICFO SCOP IC ALLY 
* NUHBER  OP  ANIHALS  NBCRCPSIED 


TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


UNTREATED  VEHICLE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


ANTRAL  HISSING/NO  NECROPSY 


1 


« HORBER  OF  ANIHALS  BITH  TISSUE  EXAHINED  RICPOSCOPICALLY 
* NORBER  OF  ANIHALS  NECROPSIED 


APPENDIX  E 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 
IN  RATS  ADMINISTERED  SULFISOXAZOLE  BY  GAVAGE 
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Table  El.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Male  Rats 
Administered  Sulfisoxazole  by  Gavage  (a) 
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Table  Fl.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Male  Mice 
Administered  Sulf isoxazole  by  Gavage  (a) 
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Table  F2.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Female  Mice 
Administered  Sulfisoxazole  by  Gavage  (a) 

(continued) 
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Review  of  the  Bioassay  of  Sulf isoxazole*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup  of  the 
Clearinghouse  on  Environmental  Carcinogens 

August  31,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was  established  in 
May,  1976,  in  compliance  with  DHEW  Committee  Regulations  and  the  Pro- 
visions of  the  Federal  Advisory  Committee  Act.  The  purpose  of  the 
Clearinghouse  is  to  advise  the  Director  of  the  National  Cancer  Institute 
(NCI)  on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be  exposed.  The 
members  of  the  Clearinghouse  have  been  drawn  from  academia,  industry, 
organized  labor,  public  interest  groups.  State  health  officials,  and 
quasi-public  health  and  research  organizations.  Members  have  been 
selected  on  the  basis  of  their  experience  in  carcinogenesis  or  related 
fields  and,  collectively,  provide  expertise  in  chemistry,  biochemistry, 
biostatistics,  toxicology,  pathology,  and  epidemiology.  Representatives 
of  various  Governmental  agencies  participate  as  ad  hoc  members.  The 
Data  Evaluation/Risk  Assessment  Subgroup  of  the  Clearinghouse  is  charged 
with  the  responsibility  of  providing  a peer  review  of  reports  prepared 
on  NCI-sponsored  bioassays  of  chemicals  studied  for  carcinogenicity.  It 
is  in  this  context  that  the  below  critique  is  given  on  the  bioassay  of 
Sulfisoxazole  for  carcinogenicity. 

The  primary  reviewer  noted  that  Sulfisoxazole  is  a widely  used 
antibiotic  for  urinary  tract  infections.  She  agreed  with  the  conclusion 
in  the  report  that  Sulfisoxazole  was  not  carcinogenic,  under  the  conditions 
of  test.  She  briefly  described  the  experimental  design  and  noted  the 
absence  of  any  unusual  highlights  in  the  conduct  or  results  of  the 
study.  The  primary  reviewer  remarked  on  the  lack  of  toxicity  displayed 
in  treated  rats  and  mice,  suggesting  that  maximum  tolerated  doses  may 
not  have  been  achieved. 

The  secondary  reviewer  agreed  with  the  conclusion  in  the  report 
that  Sulfisoxazole  was  not  carcinogenic,  under  the  conditions  of  test. 
Although  the  study  was  adequately  conducted,  he  noted  the  four-fold 
difference  in  dose  levels,  in  both  treated  rats  and  mice.  He  commented 
on  the  increased  incidence  of  lung  tumors  in  treated  female  mice,  which 
appeared  to  be  dose-related,  and  the  negative  association  for  these 
tumors  among  treated  male  rats.  The  secondary  reviewer  concluded  that 
the  study  was  a valid  test  for  the  carcinogenicity  of  Sulfisoxazole  and 
that  the  compound  would  not  appear  to  pose  a risk  to  humans. 

A motion  was  approved  unanimously  that  the  report  on  the  bioassay 
of  Sulfisoxazole  be  accepted  as  written. 
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Members  present  were: 

Arnold  Brown  (Chairman) , University  of  Wisconsin  Medical  School 
Joseph  Highland,  Environmental  Defense  Fund 
Michael  Shimkin,  University  of  California  at  San  Diego 
Louise  Strong,  University  of  Texas  Health  Sciences  Center 

(Kenneth  Wilcox,  Michigan  State  Health  Department,  submitted  a written  review) 


Subsequent  to  this  review,  changes  may  have  been  made  in  the 
bioassay  report  either  as  a result  of  the  review  or  other 
reasons.  Thus,  certain  comments  and  criticisms  reflected  in 
the  review  may  no  longer  be  appropriate. 


■frU.S.  GOVERNMENT  PRINTING  OFFICE:  1978  381  217  3265 
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